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Between Monterey Tides » 


Monterey Boy, a spectacular crescent in the central California cost, 
conceais a submarine chasm as vast os the Grand Canyon. Here an 
upwelling of cool, nutrient-rich water sustains eredt ein forests and 
marine creatures from anemones to sea otters. Rick Gore joins biolo- 
gists who seek to unlock the mysteries of this intricate ecosyatern 
Seated eteer & Eke eatin Photographs by Jonathan, Blair, Devid Deubilet, ond Emory Kristof 


Athapaskans 

Along the Yukon 4 

Their ancestors crossed the Bering ond bridge to occupy Alashke's 
interior—ishing, trapping, and hunting game there for thousands of 
years, Now Athoapashans find their traditional life-style increasingly 


challenged by the snowmobile, the oil rig, and the commercial fish- 
ery, a8 Brad Reynoids and photographer Don Doll report 
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A Soviet Sea Lies Dying >; 

in 30 years the Aral Sea has lost 40 percent of its surface area and 
66 percent of its volume, primarily to the demands of irrigation. 
William 8. Ellis and photograher David Turnley assess an environ- 
mental tragedy brought on by economic development in the ULS.S_R. 
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Common Ground, Different Dreams: 
The U.S.-Canada Border « 


‘Geography has made us neighbors; history hes made us friends.” 
said President John F. Kennedy. Now the U. S.-Canada Free Trade 
Agreement has made both nations pay more attention cross the 
world’s longest undefended border. Pritt J. Veailind and photogra 
pher Sardh Leen plumb the complex affections and misunderstand- 
tigs between the neighbors 
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Chestnuts — 
Making a Comeback? vx 


Victim of blight, the American chestnut tree has all but vanished 
from the eastern forests of the United States:since 1900. M. Ford 
Cochran and photographer Gary Braasch chronicle the efforts to 


save the trees that remain and to breed new resistant strains 


Coven: Symbolizing the rich seq life of Colifomnit's Monterey Bay, o horbor 
seal peers over fronds of towering kelp. Photograph by David Doubilet. 
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With the greatest of 
ease a young harbor seal 
twirls through a kelp 

In this cool, deep Pacific 
realm cut into the 
central California coast, 
a remarkable variety of 
marine creatures and 
environments converge. 





By RICK GORE 


Photographs by 
JONATHAN BLAIR, 
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T TAKES A FOGGY NIGHT. to evoke the 
Cannery Row that was, to blot out the 
tourists, the gift shops, the restaurants, 
the fudge factories: A foggy night. 
When cats still slink between the shatl- 
ows. When the foghorn blows from 

Point Pinos at the southern tip of Monterey 
Bay. When sea lions sing doleful solos from the 

cald rocks, When brisk air almost wet enough 

to drink dampens the faint music of a distant 
carousel. It takes a fogey night. Then the 
ghosts emerge. 

Half a century dissolves, The sleek. new 
Monterey Bay Aquarium becomes its former 
self—the bustling Hovden Cannery. Across 
the street the girls from Dora's come out. 50 do 
the bums and the “dripping, smelly, tired 
Wops and Chinamen and Polaks,” the resthess 
men and women who worked the packing: 
houses and peopled the imagmation of novelist 
John Steinbeck. 

The sardine fleet arrives, docking here 
in what once was California's—if not the 
nution’s—busiest fishing port. The cannery 
whistle blows, anc, as Steinkeck recounted, 
“The whole street rumbles and groans and 
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screams and rattles while the silver rivers. of 
fish pour in out of the boats: . . 

On a foggy night one ghost dominates my 
vision, He sits in a weathered clapboard bay- 
view building. It was called Pacific Biological 
Laboratories in the 1920s, "30s, and ‘40s. 
Today the name is gone, but the building ts 
preserved by a Monterey men’s club 

My ghost—he's not just mine; he belongs to 
every biologist who has prowled the rocks or 
trawled the waters of this bay—sit« with col- 
lecting jars filled with briny specimens. A pho- 
nograph plays a scratchy recording of a fugue 
hiv Bach. A quart of beer sits next to-a bottled 
brvpzoan on his desk, while he types out the 
nages of Hefween Pacific Tides, a treatise that 
helped introduce to marme biology the then 
revolutionary idea of ecology—the concept 
that you can't understand an organism uniess 
you understand where it lives and who lives 
with it. 

My ghost's name is Ed Ricketts, although 
most «everyone here knew him as Cannery 
Row’s “Doc.” Ed Ricketts. “Half-Christ 
and half-goat,” his intimate friend and soul 
mate Steinbeck called him. Ed Ricketts. Who 
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4A poem, a stink, a grating noise,” John Steinbeck’s memories of Cannery Row open his 1945 


novel of the era when sardines made the town of Monterey the top U. 5. fishing port. Artist Bruce 
Ariss painted this waterfront seene from sketches he made during the Depression. He portrayed 


Steinbeck asleep in the Packard emerging from the Pacific Biological Laboratories of Ed Ricketts, 


a brilliant naturalist who welcomed struggling artists and freethinkers; one admirer declared he 


had an “acceptance of mystics,” Ricketts, shown in 1994 (right), collected specimens such as squid 


for his binlogical-supply business, advancing understanding of the bay's intricate ecosystem. 
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scoured the shores of Monterey Bay. Whose 
eye fora new sea creature was rivaled only by 
his eve fora new woman 

Fed Ricketts. Who would tip his hat to adog, 
Who would bite into a retchingly vile nudi- 
branch from a tide pool just to understand why 
nothing ate it Who was obsessed with “break- 
ing through” to new levels of understanding 
Who was hit by a train in 1943, and whose 
passing seemed to signal the end of the braw'- 
ing old Cannery Row 

El Ricketts devoted himself to the task I've 
boon sent here to describe —understanding the 
life within this grane, mystical bay. For weeks 


now | have been with his disciples. A new era 


in exploring: Monterey Bay, pertiaps-the rich- 
est ecosystem on the West Coast, is under way 
This intensified exploration has been cata. 
lyzed by the opening of the Monterey Bay 
Aquarium in 1984 and by the establishment in 
1987 af the Monterey Bay Aquarium Research 
Institute (M-BARI). 

Monterey Bay, a notch in the coast of cen- 
tral California, ts only 32 kilometers (20 miles) 
across. Ona clear day from Cannery Row you 
can almost make out the amusement park and 
pierof Santa Cruz on the other side, What you 
can't see is a vast chasm on the scale of the 
(srand Canyon that cuts through the center of 
the bay, bringing countless denizens of the 
deepsea within.a few hundred meters of shore: 
This Monterey Canyon also provides well of 
cold, deep water, rich in the nutrients that 
accumulate from the detritus of organisms 
above. The upwelling of this enriched! water 
helps bless the many niches of the bay with 
uncommon fecundity. 

The upwelling fed the sardines that built 
Cannery Row until, overfished, they vanished 
after World War IT. It encourages the growth 
of great kelp forests—algal jungles teeming 
with fishes and mollusks, crustaceans ancl Sea 
ollors. This bounty still lures millions of sea- 
birds from rookeries across the Pacific. 

Onshore the bay's tempering winds foster a 
climate ideal for wintering monarch butter- 
flies or for growing the country's best known 
artichokes and Brussels sprouts. 

But mostly Monterey Hay is a poem of the 
sea, a complex dream with internal rhythms 
that confownd and astonish. How does one set 
down sucha potm to paper? In his novel Can- 
nery Kow Steinbeck asked that sume question 
about describing the human community along 
the bay; [like his answer. 
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“When you collect marine animals there are 
certain flat worms so delicate that they are 
almost impossible to capture whole, for they 
break and tatter under the touch, You must let 
them ooze and crawl of their own will onto a 
knite blade and then lift them gently into your 
bottle of sea water, And perhapsthat might be 
the way to write this... to open the page and 
to let the stories crawl in by themselves.” 


URING THE SUMMER of 1929.2 teen- 
ager named David Packard spent a 
manth near Cannery Row, in the 
achiiacent resort town of Pacific 





Grove. "I was mostly interested in fishing and 


being & youngster,” he recalls. Nothing bock 
then indicated that in the 1980s Packard 
would become one of Monterey Bay's most 
influential figures since Ed Ricketts, 

The young Packard would go to Stanford 
University, become an inventor and a tinker- 
er, and help found a major electronics firm, 
the Hewlett Packard Company. In the pro- 
cess he would amass an immense personal far- 
tune, He would serve as deputy secretary of 
defense and confidant to presidents. Over the 
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run), and a relatively small bey-crea population—less than 600,000—have helped 


Reen rhe wor pope tated eT PTL ca £ lniids iron fo af th Faaarf, ptry Ls ff rneoar-cdaily phenon- 


non from spring to fall as ocean upwelling brings cold, mutrient-rich water. 





years Packard would become one of the coun- 
try’s best known philanthropists. 

David Packard would also have two daugh- 
ters who would love the sea. Julie would study 
marine algae at the University of California, 
Santa: Cruz. Nancy would do graduate work 
at Moss Landing Marine Laboratories on 
the bay 

During the mid-1970s Packard decided his 
family philanthropic foundation needed new 
directions. “We'd been supportimg other peo- 
ple's worthy causes for a long time,” Packard 
recalls, “T wanted to develop some worthy 
projects of our own,” 

About this time Nancy, her husband, Robin 
Burnett, who taught at Hopkins Marine >ta- 
tion in Pacific Grove, and fellow marine biolo- 
gists Chuck Haxter and Steve Webster were 
casting about for new focuses for their lives 
One night over a bottle of tequila and pen 
sketches on cocktail mankins they hatched an 
idea: Why not convertthe dilapidated Hovden 
Cannery near the marine into an 
arnjuarium focusing just on Monterey Bay? An 
agjuarium that would engage visitors with 
hands-on exhibits and excite them with lifelike 
re-creations of whatdivers see beneath Monte- 
rey's tides. An aquarium that would do more 
than entertain: it would educate and encour- 
are research. 

The idea intrigued Packard. Never one for 
whimsy, however, he commissioned a feas- 
bility study. (ould such an-aquanum attract 
enough yisitors to pay for iteelif The answer 
came back positive, and thus was born what 
Packard today jokingly calls “one of my 
boondogries.” 

By the time the Monterey Bay Aquarium 
opened in 1984, Packard personally had 
invested about §5 million dollars in that boon- 
dogeic. “It was a family affair,” he says 
“Mrs. Packard and I visited every major 
aquarium in the country for ideas. She 
designed the cafeteria and gift shop. Julie was 
a rood manager, so we made her director.” 

Packard himself supervised many design 
details. Heinvented —and built in the foundry 
and shop on his Big Sur ranch— machines that 
make some of the most exciting exhibits work. 

He promoted dynamic displays. At the 
Rocky Shore exhibit, for instance, a crowd 
stands behind a window studying a peaceful 
rock face adorned with sea anemones and lim 
nets. Without warning a foaming wave blasts 
through a hole in the rock, generating startled 





station 


squeals. Seconds later, just as along the surt- 
battered Monterey coastline, peace returns 

The aquarium staff also invented a surge 
machine, which gives life to the aquarim’s 
most striking exhibit, the Kelp Forest. That 
huge aquamarine tank, more than nine meters 
(30 feet} deep, swirls with fish and sways with 
the golden stalks of the world's grandest sea- 
weed. It re-creates the underwater spectacie 
that draws hunclreds of divers to Monterey on 
weekends. As soon as you enter the aquarium, 
the cathedral aura of the Kelp Forest, with 
sunlizht streaming down from above, turns 
your head and pulls you over, bidding you to 
slow clown and meditate on the majesty that 
lies hidden just offshore 

“The Kelp Forest was our most challenging 
exhibit,” says Julie Packard. “No one had 
grown kelp on such a large scale.” 

The exhibit has encountered a few minor 
problems. Crevices in the artificial rocks were 
not made deen (Comtimucd on page 23) 
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The sardine bounty of the 1930s (above) col- 
lapsed in the late 1940s, lorgely from overfish- 
ing, sending Cannery Row into decline, In 

1886, after a 12-year ban, a limited season was 
reinstated. Although Capt. Vito Ferrante (right, 
at left) may strike 60 tons on a good might, the 
boy holds a froction of its original abundance. 


National Geographic, reoruary 2900) 





Interlocking 
habitats of 
Monterey Bay 
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@ Turbidity flow/current: 
Satin maton by earthquakes and 
storm wanna cloudilke flow of 
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current of rand and grave! — the 
major acon force (nm ther canyon 


& Rockfall: A common /andsice 
jo the upper reaches of the canyon 
where granite amd shale peevnl 


Co Slume: A clew-maving Jand- 
vide frat leaves angular contours 
without Oiggering turbidity currents 

(BD Freshwater sapping: Water 
flowing fram an aquifer into the 
canyon Jootena tock, caning 
Janetdides Increased water use by 
the arta d growing popuration has 
reversed She process, salfwater 
now invades the aspuiter 






DRAIN THE BAY and alandscape 
comparable to the Grand Can- 
yon would emerge. Largest 
cubmarine chasm along the 
continental U. S., the Monterey 
Canyon plunges to 90 meters 
(300 feet) less than a kilometer 
eft Moss Landing and meanders 
come 175 kilometers oul bo seo 
to depths of more than three 
kilometers. This map reflects 
recently declassified data plotted 
by the National Oceanic and 
Atmeasphenc Administration. 

Carved from granite, shale, 
anc sandstone, Monterey (an- 
yon was born 25 to 30 million 
years ago nearly 300 kilometers 
to the south. Pushed alone the 


San Andreas Fault as part of the 
Pacific plate, it owes much of its 
magnitude to continual seismic 
activity—from tremors to major 
earthquakes—that triggers four 
main types of erosion fillustra- 
tiune below). The 7.1 Loma 
Prieta earthquake in October 
1989 caused seafloor failure in 
the shallows off Mos: Landing 
In a process called liquefaction, 
Water permeated the shaking 
cand and silt: the resulting mud 
slides flowed into the canyon. 
Unmanned remotely operated 
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vehicles have opened the canyon OTO 100 METERS 
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ostling for room, sea 

inemones, corals, and 

sponges vividly paint 

the floor of a kelp for- 

est, “These animals ore 
bathed in food,” explains 
Dawid Powell, director of 
huisinonlicy at the Wornherey 
Boy Aquarium. “The witer 
is rich enough to supply 
great numbers of filter feed- 
ers, Gnd competition for 
Spice Ls incredible.” 

The upwelling of metri- 
ents reiedsed from dead 
plunts and animals ta the 
lary to the bay's fecundity. 
From March to October 
winds from the northwest 
help deflect surface waters 
of the cold, south-flowing 
California Current, and 
decp water rises to fill the 
wold. The Monterey Canyon 
ich as 0 funnel to bring 
deep, rich water to the 
surface, 

The pea soup of plankton 
clears when the winds 
weaken in fall This ts the 
season for scuba diving. In 
Jamuory the boy feels the 
worming influence of the 
north-flowing Dovidson 
Current. “The boy ta a 
mecting of subtropical ana 
Lemperife zones, explains 
Chuck Barter of Stanford 
University’s Hopkins 
Morine Station. “Here we 
Pet bo see more Ufe thon in 
either region alone.” 
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Surfperches cat parisites, 
Seaton! visitors in the 
boy, thotaannds of youn 
moate—Latin for mill- 
shimne—aorrive in the fall as 
the Wier bara. [bs bait tl 
rudder, the fish stittos by 
Sweeping perpendicular 
fins side to side. Its diet 
niches the purple striped 
hasty (right). Carrying a 
hvenite crab hitchhiker, 
this foot-wide specimen will 
dite if unable to regenerafe 
is nipped stinging tentiu- 
cles and feeding arma. Pul- 
RITE Poe, oor tinny 
moor jelly (above), wight 
inches wide, shelters 


Pocipe butterfish 

















muting that con't ran 
wey from tf is foir 
gume, Monterey 
Boy Aquarium 
hieloeist Mork Perguson 
aos Of the diet of the vord- 
cious sea stor Pycnopodia 
helianthoides (right). Com- 
monly called a sunflower 
stor, itis one of the fastest 
sed stirs, copurlle of trusvel- 
ing more thon ao foot a 
minnte. [in speed and power 
Come bn pMirt [rom its preai 
nomber af sucker feet, a 
muy chs 150K) on a large, 
2f-inch specimen. Alerted ta 
the prowling stir try ifs scent, 
prey sich die ee Uenchrirrs, 
snails, and crabs try io flee. 
Overtating them, the ater 
arruoiliows them wliole. 
Arching ower strawberry 
sn awmones, Pisaater 
Bieunteus, (ee pion sea Stor 
(top), pris as wile as 
foot. Like the sunflower star, 
if is covered with tiny pincers 
that prevent animels such os 
bartnacles fram attachine. 
Phough this stor con extern 
ir stomach info a shell 
opened onfy a tenth of a mil: 
limeter, it is ma match for 
the rough &evhole fimpet. 
Touched by the star (best, 
center), the snail extends tts 
minhle (hattont) cone tye 
come: tio slippery to prip. 
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herds of Colifornia seu lens 


swimming 15 miles offshore, 
lust Gutside the mouth of the 
bo. Wirtily oll Mortercy 


Buy's seo lions ore mutes, 


in April and Moy they swirn 


to southern Cultfornia to 





breed in the Channel Islands 
Grouped info pods of TOO to 
100, these ae lions were 
probably making the return 


meron, 


The Spanish explorers ani 


nissionories whe sertled the 
town of Monterey in the late 
Path century called them 
loon tmaoncrinca—se wiles 
Chetir barking rigs throuch- 
out the hary. 





cmmthlocal by 

gleac and corals, 

coring act 

pir, Aere cobect 
life-size (right), cin funge 
of pray with its oversize 
ioe, “ve sen Cheer holad- 
fie fieh their own size 
cromsawise in their mouth,” 
give Monterey Bary Aquar- 
tient biolewiat breve 
Scrrirrnacr. 

Phe cornspictiious Pires 
ich-Longe modibrench 
colled o Spanish shew 
(below) moy rely on color 
to renin prelotors of ifs 
oopleaacnt taste. The 
intrepid Kd Ricketts spat 
ond retched when he dared 
tuste these mollusks. At 
leds 25 nu aro species 
live in the bay. The gut af 
the Spaaniah shave ect eriils 
inte [te corrot-colored 
cerota. Stinging celts in- 
gested from a feathery in- 
vertchraote called a hvdrotd 
lodee in the cerata, further 
deterring attick. 


Crrocers of the help 





forest, onivorcus fap 
shell snaile fright) clewieurr 
coloniesof brevozoans and 
hvdrinicds as well as kelp 
blodes, Thee purple-rinied 
pop aitell, at lest, bs 
tallinstoma anmilahim, 
“ost beutiful ringeal 
moot.” Its cumpiriion bie 
top shell ts Colfiostoma 
lifatunt, “most beutifil 
bonded mouth.” 





(Continued from page §) enough, Anclsosea 
urchins, important members of the kelp com- 
munity, cannot escape the jaws of the sheep- 
heaclin the tank. Nevertheless, the exhibit has 
succeeded beyond dreams. The kelp grows so 
well it must be regularly pruned, And, fed 
by freshly pumped bay water, the tank's 


rocks have been colonized by at least 80 other 


local seawerds. 

Likewise the aquarium has flourished, 
attracting nearly two million Visitors a year. 
The Packard boondogele can more than pay 
its way. The aquarium is considering an 
expansion in the mid-1990s that would feature 
exhibits an the open sea and deep sea, the only 
two habitats not now emphasized. 


LT EIGHT EACH MORNING, long before 
the crowds throng through the doors, 
% 4 cadre of young women and men 
. in colorful Patagonia sweatshirts 
and blue jeans begins to patrol the exhibits 
and corridors of the aquarium, These are the 
agquarists—a job category hard to describe. 
Caretakers) Handymen. Cleaners, Vets, 
Scientists. Artists. Stage managers. They 
make sure the show is ready to go when the 
doors open. 

The aquarists’ boss is soft-spoken Dave 
Powell, who before joining the aquarium, 
almost at its inception, had become close to a 
legend among colleagues. 

“In his youth he was a phenomenal diver,” 
says aco-worker. “In his 605 he can still dive 
with the best of us. And catch more fish down 
there. He has every West Coast invertebrate, 
lish, mammal, and bird in his head,” 

Powell has been instrumental in designing 
each live exhibit. “Taking a piece of the sea- 
floor and making itcome alive in the aquarium 
is tricky,” he tells me on a behind-the-scenes 
walk. “Rocks out there, forexample, are com- 
pletely covered with growth, To duplicate 
that, we put our exhibit rocks in water for 
four years.” 

Westop in the jellyfish lab, where beautiful 
lithe comb jellies dance in a research tank. 

“These fellows were three times this size a 
month ago,” says Powell, “They shrink when 
they don't eat. Yet they are one of our picky 
eaters, They only like a particular type of 
ctenophore. We'll have to go out and collect 
some scorn.” 

Many animals are finicky over more than 
food. The flat sunfish called mola, for 
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instance, need water warmer than most other 
bay creatures. They flock into the bay from the 
open ocean only during the fall, when upwell- 
ing pauses and the warmer oceanic surface 
water lows in. Thus they cannot be on exhibit 
with the other fish. 

Powell introduces me to four mola being 
kept ina special tank in the aquarium’s quar- 
antineg station, “They are friendly, intelligent 
fish,” he says. 

Odd looking, he might add. Round and flat, 
they seem to be missing their back halves. Two 
swiin up tous on sight and squirt mouthfuls of 
waiter. One lets us pat him. 

“Hedoes bite, so don't put your finger in his 
mouth,” says Powell. “He'd think it was a 
shrimp.” 

Life‘on the bay is rough fora mola. Surface 
dwellers, they often get chopped up by boat 
propellers. Sen lions pose a greater danger. 

“They love to rip off the mola's fins and 
Play Frisbee with them,” says Powell, 

The aquarists face hazards of their own. 

‘We're always a littl wet and cold and 
working in slippery places," says senior 
aquarist Mark Ferguson, 

As Ferguson sucks a rubber hose to start 
siphoning water from an exhibit he must 
clean, be risks another acquarist’s lament—a 
mouthful of “spoore” 

“Spooge is anything that's slimy, stinky, or 
gelatinous,” says colleague Dave Wrobel, 
"For example, if vou take «dead anemone and 
setitina bucket to decay fora couple of weeks, 
you'll get vintage spooge.” 

Avoiding spooge comes with experience. So 
do tricks such-as lining the back of the octopus 
exhibit with Astroturf—about the only surface 
that those escape artists can't climb. 


WANT TO SEE A SHARK éat a fish," insists 
a small boy standing outside the Monte- 
rey Bay Habitats exhibit, a great tank 
only slightly smaller than the Kelp For- 

est. It brims with dozens of hay species— 

mackerel, salmon, rockfish, and numerous 
cruising sharks. 
“How doe you keep the sharks from eating 
the other fish?" | ask aquarist Steve Brorsen, 
“We feed them very well," he says. “Most- 
ly with salmon steaks clangled from a pole. We 
keep careful track of how much each one eats. 

They'd raise hell if they ever got hungry.” 

Occasionally an accidental feeding frenzy 
does occur. “We released a group of small 
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Echoing the architecture of the abondoned 
einnery itreploced, the Monterey Bay Aquar- 
mon opened in 184 “to be o window on the 
boy, save director Julie Packard. It welcomed 
1.7 million visitors in 1989. Exhibited here 

in fiberglass (bottom), gray whales and other 
murine manuals swim puat the aquarium 
deck on seasonal migrations, 
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Crtch of the day!" says O'Sullivan, who 
rushes to examine a hideous, black, hand-size 
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that habitat as on ideal wrena for developing 
high-tech research tools, such as remoteh 
operated vehicles. These ROVs could rove the 
inseen depths of the canyon with video eves 
capturing specimens with manipulator arms 
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Tow to crow a kelp forest? No aquartum had done it. Monterey Boy suc eeded with a 
31-foot-deep tonk with derylic windows more than seven inches thick, open to the sky for 


the tight-loving aleae, A giant piston creates the surge kelp needs to draw nutrients from 
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beloved ROV, which in 1988 made its maiden 
dives into the canyon. 








| E ARE TEN KILOMETERS. (51x 
miles) off Monterey, pitching 
and rolling over the canyon in 
MBARI's research boat, Pot 
Labos. Minutes ago technicians lowered the 
black-and-white ROV into the water, In the 
control room MBARIT scientist Bruce Robison 
studies the video scenes being fed into mont- 
tors from the ROV's electronic eyes. 

“T'd love to have Ed Ricketts out here with 
us,” says Robie, anexcitable fireball of a biol- 
ogist and a pioneer in exploring the fauna of 
Monterey Canyon with submersibles. “Lots 
of people jook. Ed Ricketts saw.” 

Robie and Lare about tosee afew things our- 
selves, things seldom obseryedl—and never 
studied—before the ROV. We are stalking 
giant, deep-water larvaceans. 

Latvaceans. They sound like creatures 
from an alien world, And indeed the domain 
they inhabit seems unearthly, The ROV sinks 
to this day's working depth of 400 meters 
(1,312 feet), Ithasenteredarealm litonly by its 
own spotlights, In this habitat of perpetual 
night, less than one percent of the sun's light 
survives. It was once thought to bea biological 
desert. Now, pulsating, gossamer shapes— 
the larvaceans—begin to flicker across the 
monitors, and we can see that life teems in the 
mid-water of Monterey Bay. 

“Fifteen years ago as a grad student,” 
recalls Robie, “I'd go out on mornings like this 
and trawl the canyon with nets, | had no idea 
all the fragile animals we are going lo see were 
there, I'd bring up hard-bodied things, fishes 
and shrimps. But there'd also be this goo all 
over everything, We called it snot, We knew it 
came from some gelatinous creatures our nets 
dragged through, but we couldn't say whether 
it was one animal or a hundred. We had no 
idea what it meant biologically.” 

Thenin 1985, while working for the Univer- 
sity of California, Santa Barbara, Robie tooka 
one-man submersible and video camera into 
the canyon {5 times. Going as deep as 650 
meters, he glimpsed this gelatinous world 
often enough to see it was a wonderland of 
shapes more intricate and behaviors more 
complex than he had dreamed —a forest of ani- 
mals. But regular access toa manned submers- 
thle is hard to come by, and harder still to 
finance, In 1987, when MBARI offered him a 
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position that would give himfrequent use ofits 
new ROY, be jumped at the chance. 

Nothing he had seenin 1985 intrigued Robie 
more than the larvacean. The animal itself is 
no longer than a finger. It resembles a trans- 
parent sperm. But larvaceans are house build- 
ers, spinning around themselves fragile webs 
of mucus sometimes as large as a-person. They 
circulate water within that mucous shell. Like 
fine nets, feeding filters trap detritus. When 
the animal dies or leaves home, its house falls 
apart, creating a snow of sinking mucus. 

For hours the ROV prow!ls the mid-water, 
zeroing in on Vigorous larvaceans, Sometimes 
we squirt luminous green dye at one and hover 
to watch bow the animal pumps the colored 
water, At other times we measure the rate at 
which larvacean snow sinks to lower depths. 

“This is the kind of basic science we could 
never do before we had the ROV," says Robie, 
who seldom takes his eves off the screen. 
“en, the ROV hasshown us how many lar- 
vaceans there are down here. Their abun- 
dance is startling.” 

“These little-known creatures may turn out 
to be very important,” adds his MBARI col- 
league Bill Hamner. “Their houses agglomer- 
ate particles on which local animals scavenge. 
Then, when their houses fall apart and sink, 
they become food for animals below.” 

We meet the larvaceans again the next day, 
This time Robie and 1 plunge past them, 
headed nonstop for the canyon Moor in the cel- 
ebrated deep-diving submersible Alvin. In 
more than 2,100 dives Alvi has photographed 
the Titanic and discovered colonies of exotic 
creatures around deep-sea hydrothermal 
vents. Alvin's maiden visit to Monterey Ray 
was organized by NATIONAL GEOGRAPHIC's 
veteran underwater photographer Emory 
Kristof in association with the United States 
Geological Survey, the National Oceanic and 
Atmospheric Administration, and the Monte- 
rey Bay Aquarium. 

Already Kristof has been down with scien- 
tists to the canyon’s greatest depths-—3,600 
meters, more than two miles—far offshore 
where it fans into the abyss of the Pacific. 
Geologists have found clams 15 centimeters 
across living around seeps of gas, perhaps 
derived from organic debris buried beneath 
the sediments. They have seen evicence of 
massive landslides along the canyon floor. 

We will not dive as deep—only 1,533 
meters. But we will cruise the steeper walls of 
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With the genius he brings to electronics piant 
Hewlett Pockord, Monterey Boy Aquarium 
founder Dovid Packard masterminded exhib- 
its in the foundry of his Big Sur ranch. 
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fossil fuels, are pumping into the atmosphere 
Even though carbon dioxide levels are rising 
ominously, some process, likely biological, 
secms to be moderating the buildup 

One way nature removes COQ, is through 
photosynthesis in the oceans, Plankton turn 
dicsolved CO: into organic matter, which may 
later be eaten by animals, The animals then 
return to:the atmosphere, through their own 
respiration, much of the ¢ arbon the plankton 
removed, Oreanit tiatter aso | falls on the s¢a- 
floor, where it is éither buried or eaten by 
creatures that are unlikely to take it back near 
the suriace 

Now Alvin is showing ws that larvacean 
a Carry down more organic matter than 

suspected. Since larvaceans may inhabit 

much sf “the mid-water of the oceans, these 
unsung bags of mucus could be playing # sig- 
nificant role in helping the biosphere keep car- 
hen dioxide under contro! 

We cruise the canyon wall, illuminating the 
life all around ws. Brilliant rec medusee swim 
ty. Royal purple jellyfish abound. Lobate 
ctenophores, some of which look like pulsating 
nieces of Steuben glass, become prisms tn the 
lights from A/ven, How odd that Ife in these 
ligt 
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ess depths ts 20 often colorful 


cuflage. Red wavelengths of light are screened 
out first by water. Therefore, reds and purples 
look as dark as the surrounding abyss. They 
also reflect poorly in the blue hght emi ited by 
bioluminescent organisms. Nevertheless, | 
wonder why such beauty exists ina world that 
canntt see it And conversely, to what beauty 
might our own eves be just as blind? 

Pilot Pat Hickey turns off the lights te con- 
serve power. As we sit, the black, trigid reality 
af the abyss out there hits me like a surge o! 
claustrophobia. How does fe adapt to Lhat 
harsh reality? 

There's Jess bood 2 nitable,' Sy RODE, 

so they are much more fuel efficient. The fish 

tend to be slugvish. Many have huge moutos 

and cistensitle stomachs that can a wallow 

comething larger than they are themselves 

The " con t get to eat very often, $0 they take 
full advantage of every chance they get 

‘Their metabolisms are slow. They don't 
have much bone or muscle, Many are mostly 
water. It's hard to find a mate down here, 
so reproductive patterns often are yer 
economical. The males of some species have 


only one job—to (Lontinwid on page 35) 
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aying out ite tether, the un- 

nuinned remotely operated 

vehicle (ROV) of the Monte- 

rey Bay Aquarium Research 
Institute begins its descent off Point 
Lobos (above). The size of a small 
oor, the ROV Ventana con. operute 
as deep os 450 meters (1,600) feet), 
transmitting video images fo the 
research vessel Point Lobos (right). 
Founded by Dawid Packard in 1987, 
MBARI's gol is “to understand 
this piece of the ocean better thon 
ony other, and extrapolate from 
that to a lorger scale,” saya somor 
scientist Bruce Robison, seated 
hefore the screen. 

One major discovery is the preva: 
lence of giant larvaceants at depths 
below 130 meters, Head down in 
this photograph (top right), the 
three-inch-long sperm-shaped ani- 
mul apins winglike feeding filters to 
trap detritus. Ir blows o bubble of 
muncus ws lorge os seven feet across 
te strain out larger perticles. Once 
clogged, this outer housing is aban- 
doned. Guining speed as it sinks, 
the mincis and trapped organic 
matter reech creatures of the ocean 
floor, says Robison, “Tike rocket 
shipe of food.” 
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weit tha: comn- 

erd Wiritrdry 
of the National Geographic 
Society's resoeurch and 
development lah, stuff pho- 
tograpner Emory Kristof 
hoped to getin uccess to a 
world too deep for acute 
Fear, Without the experue of 
hiring oo nwnned submers- 
ible. The result wire the 
ScLROVER, destoned and 
hilt hy Chris Nicholsan 
of Deep Sea Systems with 
tanishonce from National 
Cecpruphic’s Al Choneler. 
Mere Lrunched by Jeff 
Ledida (right), it uses video 
STC ris as the view finders 
for ted still comeras, one 
with oc wide-uwnele lena, the 
other d single-lens reflex 
mare! thar permite closcup 
pPhotorrapha to be corn. 
poerd con! focoaed 
remotely, 

Just beloy 60 meters 
(200 feet) o hbumbet ator 
fief) finds an adveanta- 
feeus perch in the current. 
Arms prab Pass Sod- 
plonkton and curl to the 
moth, SeaROVER'’s 
monipulotor orn collected 








howket store for the Mottte- 
rey Bay Aquarinm. Ar 80 
Tmitters the arm set cut bait 
that attracted hagfish 
(Oclow)—ive leas scowengers 
thetenter body cavities and 
devour prev from the inside 
out. Their slimy secretions 
bur a rockfish from thie 
frost. A sea stor known os 
He fot storor slime star 
(bottom center) also oozes 
stime for protection, 

Asmaller ROV called a 
MinLROVER hovers behind 
Wetridium amemanes at ao 
meters (hottor left), 


nner PoOUnNis tip 
a schol of youriyp 
rockfishes; 29 apecies 
live in Monterey Freev. 
The hendlights of Hee Mini- 
ROVER break the darkness 
of 76 meters os the fiah comort 


arntind the SenROVER 
drown to its lich. “The 


mochines work together lile 


diving buddies,” save Kristof 
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tricky micineuver, We Con 


uae Hie other to watch the 
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fie planet's lost bip- 
gome hunting,” 
anys Emory Kristof 
of photographing 
the devp. Helping to orga- 
nize the first we of the 
moaned submersible Alwin 
in Atonterey Buy, Kristof 
mouerted tf wath the corn- 
eras from the SeaROVER, 
At 1,600 meters o Pocific 
aleeper shark (right) tales 
offin eo blizzard of “marine 
anow,' fliakes of sinking 
orguniic material, 
Onee thought to be 


sparsely inhabited, the re- 
gion beling TSO meters is 
now known fo bre fol ef 
crcdtures such ca this ton- 
inch-wide, ege-curryingk 
norcomedusd (below left). 
Some gelatinous inverte- 
brates act a substrate for 
other animus to “hide be- 
hind, ride on, or steal form 
from,” says Bruce Robison. 

Riding in Alvin at 1,200 
mefors, Robison wits ore 
of the first to see a five 
lurtiiviagid (below); decd 
apecimtins hii! beer 
dragged up in nets. About 
[Sinches lone, ot wis swine 
ming head up, “entirely dif 
ferent than I'd expected,” 
he coil. “tone bein enon 
mous Grht collectar. Rven 
ot this depth tt could see 
sithoucttes of prey,” 

Sixty niles offshore tn a 
volley newer the comyon, seo 
mnennones Hot cot 680 
meters (below right) tike 
those Jolin Steinbeck ob- 
served in coastal tide pools, 
“inviting any tired and per- 
pled animal te He for a 
momtt in tenor arns.~ 
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South of the sheltering bay, the coast marches 
wildly towards Bie Sur. Ed Ricketts saw the 


force of the sea us the underiving enerey of life. 
“Wve motion gave life tts original direction,” 
he said. “It's built into every one of owr cells 


lo wait for ey to blunder m. But these are 


LIVve nrecdatoy i. Rea Tn Una) out yastl 


i 


IC Tease Chee t bat remot Cari hi Pio cl 
1 i | ny a rT Ce a t rl ] a 
141 5800 meters we encounter eee, 
rope, siphonophore that clistens en han tine- 
a 
iY. Tiny Gish cluster shout tts tenticles. ithe 
. t 1 I | Lt 7 » Of [ if 
swiping food of seeking protection within It: 
CAN FeROUS reach 
ida a 1 owt =a le } j 
At this ep iF LES: Crees become The 


equivales t of trees and ro 1S—pIaces WHEE 


animals congregate. The distribution of small 
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Ered ie without submersibles,” 

At 700 meters we catch a glimpse of asquid 
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tively than up top. Such a zoo! 

Aithoueh excur 
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shons into the canvon are al 
research, life in the upper 
teaches of Monterey Bay poses unsolved mys 


teres, Many of the marine mammal that 


abound in the bay remain. poorly understood, 


Cine of the most celebrated is the 
whale. Each 
brave the stomach-churning seas to watch the 
treat migrating beasts glide past. lf lucky they 
mieht also see a killer whale. In summer and 
fall blue and humpback whales are bored into 
the deep waters of the bay, 

“This is one of the best places im the ¥ 
watch marine mammals,” saya Nancy Black, 
a binlogist al Moss Landing Marins 
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ries), “Whales, porpoises, dolphins, s¢ais, sea 
Lions, 
nately, 
often 
Take today, for example, Wi 


here. Unforty 


The weather's 


sea, olters—thev' re all 
thev're hard to study 
an Dal. 
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With «@ tenper to match his 
nome, Stormy the elephant seat 
foils efforts to attach a time- 
depth recorder by Dan Costa of 
the University of California, 
Santa Cruz. Elephant seals 
hold the record mmone marine 
mammals for deep diving, reach- 
ing more than | 250 meters. 
Aquarium biologists Mark 
Fergusonand Freva Sommer col- 
lect algue and seo stors in oa de 
pool. Here Ed Ricketts worked in 
what he culled “possibly the most 
prolific life zone in the world.” 





the bay on a survey of Black's thesis-subject, 
the Pacific white-sided dolphin. But winds are 
fierce and seas frenzied. Winter in Monterey. 

“They are one of the most common dolphins 
on the West Coast,” says Black, who has 
observed them in groups as large as 2,00 
“And we know almost nothing about them.” 

Otten she has seen the dolphins leap repeat- 
edly out of the water, slapping the surface on 
reentry. What does this display mean? Is it a 
herding mechanism, a form of communica- 
tion, or just plain fun? 

Once Black watched a group of four adults 
keep a dead calf afloat in the water with their 
snouts for more than an hour, “These are very 
social animals,” she says: “Were they some- 
how trying to help the calf?" 

On another rainy, blustering winter day | 
se@ leas friendly mammalian behavior, walk 
the beach at Afio Nuevo State Reserve, which 
biologists consider the northernmost fringe of 
the Monterey Bay ecosystem, Dotting the 
beach are huge hunks of blubbery brown 
mammal, Most of the hunks are sleeping, but 
occasionally one rears up and savagely charges 
another. The two then fight, brandishing 
fleshy, trunk-like noses. These re male ele 
phant seals, and this is the encl of their breed- 
ing season. 

“They've been fighting and breeding for 
the past three months,” says biologist Burney 
Le Boculof the University of California, Santa 
Cruz, who has been studving elephant seal 
behavior for 20 vears. “Now they're tired. A 
dominant male may have a hundred females in 
his harem. Al) season other males have been 
trying to get into that harem. So: the big guy 
can't sleep until the last of his females has 
returned to the sea_ Then he rests up.” 

“Stommy,” reads the name that researchers 
have bleached into the hair of one of these two- 
ton, ive-meter-long sleeping hunks (Icft). 

“He's bad,” says Le Boeuf. “Real aggres- 
sive. He chases the students," 

Le Boeuf"s colleagues Tony Huntley and 
Dan Costa fillsyringes with a Valium-laced se- 
dating drug. Quietly they sneak up on Stormy 
and expertly inject the potion, A few minutes 
later we gather to roll the grogzy animal onto 
his belly so the biolowists can attach an elec- 
tronic time-depth recorder(TDOR) with marine 
epoxy. Butdespite the drugs, Stormy will have 
none of us. He roars and flails, and we retreat 
while more Valium injections are prepared. 

It's much easier, says Le Boeuf, to put the 


Between Monterey Tides 





TDR monitors on females. They are five to ten 
times smaller and respond better to the seca- 
tive. Andso far the TO Rs the researchers have 
glued to them have procluced some astonishing: 
data. Female elephant seals, they have 
learned, dive deeper than any other mammal 
yet doctimented—1,250 meters; or three- 
quarters of the depth we went in Alvin, Now 
they want to know if males, with their greater 
volume of blood, can dive as deep or for a lon- 
ger duration. 

“"Te's incredible!” says Le Boeuf, “How do 
they do it? The pressure down there is 125 
times that at sea level. At about 400 to 500 
meters the nervous ¢ystems of some marine 
mammais become hyperexcitable, creating 
tremors, convulsions, and ultimately death.” 

Just as remarkable, Le Boeuf and col- 
leagues are learning, the seals need only two to 
threes minutes on the surface between dives, 
They dive continuously day and night, spend- 
Ing between &5 and 0) percent of their time at 
freat depths, 

“Their lungs collapse and stop working 
during much of the dive," he says. “They 
store up a lot of oxygen in their blood. Their 
metabolism must also be severely depressed. 
As a result, they may use less energy diving 
than they use resting on the surface, They may 
actually be asleep during part of the time they 
are diving.” 

Why do elephant seals dive so deep? Proba- 
bly to feed in the rich zone of bioluminescent 
animals that Alvin showed ws. Staying deep 
may also help the big seals avoid their major 
predator, the great white shark. 


EASIER TO UNDERSTAND are 
Monterey Bay's most endearing 
murine mammals, the frisky, 
bewhiskered sea otters. (Otters 
playfully ply the waters of the kelp forests, 
sometimes cruising within a few meters of 
Cannery Row. 

Although they seem quite at home in the 
bay, sea otters have only recently returned in 
humbers, Hunted for their pelts until 1911, 
they were thought to be near extinction whena 
raft of them was reported near Big Sur in the 
1430s, Not until the 1960s did they reappearin 
Monterey Bay. Now they area major research 
focus for the aquarium. 

“We monitor about 50 otters,” explains 
Marianne Riedman, director of the aquari- 
ums five-year-old otter-research program, 
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for example, We find that's wrong, The big 
influences come from outside. The-kelp forest 
oul There has a huge impact on larvae washing 
fresh 


Phe farvae get enten 


through it. A good year for reins 2 
barl vear for barnacles. 
Or consicler wu panel 


Nat 


barnacles, Whenit occurs, It carries the larvae 


before they hit the rocks 


ine. [t's good news for most i remlirres 


out to Sen. 

The kelp beds that bob just meters offshore 
And 
month aquarium researchers dive down to 
make detailed diaries on the lives of those «pec- 


uso Have tales to tell aft least once Ff 


lacuiir seaweeds 

“We sit on the bottom with «a clipboard and 
lake notes.on the growth rate and the impact ot 
researcher jim Watanabe, “It 
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frets re] chilly 
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Surragite mother to orphaned sea otter Pico, 
Julie Hyvmer helped him learn to dive and 
forage for food, The camera angle elongates 
the three-foot-long, five-month-old otter. 

A threatened species, seo otters number about 
150 in the boy. “We trey to duplicate evervthing 
moms do,” save Hymer, supervisor of the 
aquarium’ s sec otter progran. “But there's na 
nine, It's all pioneering information.” 


“Kelp is 50 fast growing,” saves Watanabe 
“With terrestrial forests vou have to wail @ 
hundred years to walch the stages of recovery 
When storms rip up a forest of kelp, it comes 
back ina couple of seasons." 

Aquanum researchers also track drift kelp, 
Lhe pieces that break off and wash into nearby 
Waters. [his detritus might be an important 
2 bay community, aod biolo- 
rist= want to knew who eats it 





food source fort 


zon the same question, " 
he says. “How docs Monterey Bay work?" 

And so Ed Ricketts’ quest continues. More 
sophisticated perhaps. Hut with the same awe 
and respect 


We are all worki 


“T15 THE LAST NIGHT of my fieldwork, and 
[am invited by Bob Faul, a member of 
the club that owns and preserves Rick 
etts’ Pactfic Biological Laboratories, to 

have dinner in the old building. Bought by 20 

local men-shortly after Ricketts’ death, “The 

Lab,” as they call it, is used these days for 





OC CMIOnNA! Social events 


"There used ta he lots af parties 


rer! 


Pat, “Until the 


ere, recalls Faul’s wite, 
FUYE FOL OM. 

Ricketts would not object. As Faul saya, 
“He enpoved life anc raised a lotof bell. But he 
UWAYS Temamed dedicated to his scrence 

We fo downers tito the warage and stor 
ze area. Empty wine bottles now replace 
specimen jarson the shelves. We blow dust off 


l= 


few copies ofa 1937 journal ofshortstories. ] 
Can set my ghost again in the dim misty light, 
And L recall the words Steinbeck wrote about 
hum. They apply just as well to this bay 
he Javed | 

“Everyone Lit «WH ' 
him, deeply and permanently. Some he taught 





near rienced by 
how to think, others how to see or hear. Chil- 
dren on the beach hie Lauyht haw to look far 
and find beautiful animals in worlds they had 
He taught 
everyone without seeming to.” q 


not suspected were there at all 





One of the few women tn her village able to perform the anctent Athayyasican songs, 


Karen Esmaitlka (right) hopes to pass them on to her daughter, Whitney, In 


remote villages like hers along Alaska’s Yukon Kiver, such traditions are in danger 


of being siunept aumiy forever by a flood of modern problems. 


By BRAD REYNOLDS 
Photographs by DON DOLL 


TS BASY, they said. Nothing to it 
Wearing snowshoes is just like waik- 


ing, they said. Burt with my face 
two inches above the snow, oy fee! 
twisted over my head, and my boc 
wedred between two willows in 
minus 20" weather on an island mn the frozen 
Yukon River, it did not seem all that cas 
Ellen Peters, kneeling infront of me on 
SNOW Shoes, 
“Are you ORF" 








looked up from her rabbit snare 

Ellen has been snaring rabbits most of her 
70 years. Small, less than » hundred pounds, 
she agreed to take me, a man twice her size 
and half her age, along to help on thes trip 

Athapaskan Indians like Ellen have 
trapped, Nshed, and hunted! along the middle 
Yukon River in north-central! Alaska for at 
least 2,500 vears. It is called the Royukon 
region, and the Athapaskans who live there 
refer to themselves as Deua, “the people. 

In Ellen's village of Nulato, on the banks 
of the Yukon, we hooked a wooden sited 
behind the new Bravo snowmobile her 
son Mark had bought with money earned 
from fighting forest fires, Dbalanced on the 
runners of the sled while she drove the Brayo 
out of town, onto the frozen Yukon, and 
three miles upriver to her snares. Ellen has 
two stickers pasted onto her snowmohile’s 
windshield: “Mothers Against Drunk 
and “Don't Drink and Drive.” 





Drivine” 


She came to astop at a small island, and 
we PUL On OUr snOW shocs. | struggled Ellen 
slipped hers on, dropped a hatchet inte an 
Army pack, slung it over her back, and lit a 
cigarette while she patiently stood waiting for 
me_ She wore quilted snow pants, a home 
made parka, mittens, mooseskin mukluks 
Sunglasses protected her eves from the harsh 
snow ure 

We plunged into thick willow growth, fal- 
lowing a stare line Ellen knows by heart. She 
pointed out willows that rabbits had gnawed 
and showed me broken branches where 
moose had brushed by with their huge racks 
of antlers: When she mects a 
trail, she stands quietly until the animal 
eonses ber Presence, then she STALIN fA5 her feet 


woe On Wer 


and whistles to scare it off. She also pointed! 
aut the tracks of fox, ptarmigan, and wolf, 
A¢ Lpant and flounder im her wake, sre 
moves steadily ahead, smoking cigarettes ana 
whistling 
through the willows at her snares. She hes a 
noose of Wife onioa willow ina” rabbit trail 


‘Amazing Groce’ ws she peers 


setting out about 30 snares along a two-mile 
Today Ellen will find only two rab- 
itin her wire snares. 


stretch 
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There weed to be lots more rabbits, she tells 


Bran RevnoLps and Dow Dor, both Jesuit 
pricsts, continue their study of Alaska’s native cul- 
tures berun with “Eskimo Hunters of the Bering 


Sea” in the GEOGRAPHIC 's June 1984 issne 











Pox tracks in the snow are the only signs of uctivity when the temperature falls 
to 25 below on a February night in Ruby, an Athapoaskan village of 200 people. 
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Nicknamed “gem of the Yukon,” Ruby was home to 10.000 atthe turn of the 


Centr, we err Pony Indian toes Were? overrun ov white rald weters. 


Both night turns the Pitka 
house Lato ao moadhouse—aond 
testa the ability of Joann 

Pitha te furgle fer tiree som 
in and out of the tub. With 
ianowsterm raging outside 
their home in Roltog, her 
husband, Aondy, clears o 

parti (rig) to the family 
snowmobile, which fe ses 

to take his older boys to school 
during heavy weather, Despite 
the high price tag, most 
\rhoposkons find a snow 
mobile cheaper in the bong 


rin than keeping odiog team 








Migrated trom an original Athanackan home 
lnnd across the Bering Strait or de elo er| 
their culture in place in the Alaska-VYukon 
Bioitish Columbia region is still a matter of 
debate. In either case the Athapaskans have 
occupied Alaska fora very long time, even 


longer than the Bekimos 


The Kovukon region, largest Athapaskan 
area In Alaska, is home to some 2,400 people 
It stretches 375 miles along the Yukon River 
from Beaver to Kaltag, and includes remote 
villages scattered up the Koyukuk River 
at tel Smpiics int the Yukon shout 25 radia P 
‘low Galera 
The population of these villages varies 
from. under a-hundred in Hughes to about a 
thousand in Galena, inclucing the Air Force 
personnel stationed there. Two F-15 fighter 
ts scramble out of Galena as part of our 
lrontiine defense system euar ine the 
border between the United States aed the 
Soviet Union 

WO roads connect these villages. so trans 
DOFLALIGH §s by air or on the river In SHMMe 
river boats and haree: ly the Yukon. which 


sbrown with suspended sediment. Over 


V1 


Amie wit in places, the Yukon in winter 


becomes a winding white highway traversed 
by snowmeabiles and dogsieds. The river ics 
Can grow more than four feet thick 

In the 19th century the Russians discovered 
that the Kovukon recion was orime count 
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“As long as my legs are good,” Ellensays, covered with spruce, birch, and aspen rolled 
Pil keep doing this. [ really like it.” down to the wide, white, frozen Yukon Rivet 
Hotted with iancs thick with wallow and 
SDLANS of the Athapaskan language spruce. Moose, chest hieh in snow, fed on 
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beautiful but harsh land, curious to learn 
how they are adjusting to 20th-century 
changes, I returned with my partner, pho- 
tocrapher Den Doll, to meet the Dena. 

Dena, over the centuries, have learned to 
survive by living in harmony with nature. 
They learned to live off what the land and 
river provide. In the Koyukon region you do 
not try to dominate nature, but work with it. 
Everything along the river has its own time 
and season; Salmon are taken in the summer, 
moose in the fall; caribou herds pass through 
during winter. The surrounding forests pro- 
vide fuel for stoves and lumber for building 
cabins and fish wheels. 

Now the Athapaskans must learn new les- 
sons of survival, but in an environment much 
stranger and harsher than any they are used 
to. In less than a generation's time they haye 
moved away from their subsistence life-style 
gong the river into the high risks and corpo- 
rate stress of the late 20th century, 

The Alaska Native Claims Settlement Act 
of 1971 allocated 962.5 million dollars and 44 
million acres of land for distribution among 
13 corporations representing the native pea- 
ples of Alaska. Each native village was also 
incorporated, and a hundred shares of stock 
were issued to each qualifying native person. 

The settlement terms were, at the time, 
foreign concepts to most Alaska-natives. As 
a villager in Nulato remarked, “One day we 
were Indians standing on the bank, watching 
the river go by. The next day we were corpo- 
ration members.” 

In the old days no one would have dreamed 
of laying claim to the land. It belonged nat 
just to Dena but to the moose, caribou, bears, 
and the birds.as well. The river was shared 
by the fish in it and the people on it. But 
today strips of orange tape, marking plots 
and subplots, flutter along the banks of the 
Yukon. Signs nailed to trees warn of private 
property and against cutting wood. Villagers 
find themselves buried in a blizzard of corpo- 
rate papers. Even the hunting and fishing 
they have depended on for thousands of years 
are increasingly subject to licenses, permits, 
anc regulations. 

Bankruptcy, unemployment, and alcohol- 
ism are making survivul problematic for 
many Athapaskans. Faced with frightening 
changes in their life-style and an wncertain 
future, many find they are drowning, figura- 
tively and literally 


Afthapaskans Along the Yukon 


WICIDE among Athapaskans has 
reached epidemic proportions. The 
| Tate for young native men is more 
| than five times the rate for non- 
native men. Alcohol floods their villages. 
Father Bill Cardy, a priest serving several 
Villages on the middle Yukon, testified about 
the effects of alcohol on village life to Alas- 
ka’s Alcobolic Beverage Control Board. He 
recounted that testimony to me. “Eighty 
percent of our people who use alcohol use it 
destructively. In two vears [have buried 14 
young men and women, Alcohol was report- 
edly involved in all 16 deaths. In 22 months 
T have witnessed only four natural deaths,” 

Beer and whiskey can be ordered from 
Fairbanks liquor stores that cater to the vil- 
lages. Getting alechol oul to the Yukon is 
not cheap, but it finds a ready market once it 
antives there. I saw one man in Galena pay 
$24 fora case of beer and another $24 to fly 
it to a village downriver. 

At the Native Hospital in Anchorage I 
talked with Vicki Hild, who coordinates the 
fetal alcohol syndrome (FAS) program for the 
Alaska Native Health Board. Among Alaska 
natives the number of babies born with FAS 
is more than double the national average. 
“Right now we have one of the highest rates 
among the populations studied," she noted. 
In one region she followed closely for a year, 
one out of every four babies was born with 
fetal alcohol syndrome. 

Don Doll and | drove to that region, There 
in Gulkana, an Athapaskan village near the 
Copper River, we met Frank and Pauline 
George and their three children, Margaret, 
15, Kelsey, 6, and Amy, 3. 

Kelsey (page 61) was born with FAS, three 
weeks premature, weighing only five pounds, 
his lungs and eves permanently damaged, He 
hac] to remain in the hospital a month before 
being taken home. Kelsey and his sister Amy, 
three years younger, are about the same size 
Both are energetic, But Kelsey suffers bouts 
of bronchitis and catches colds easily. 

“Tt's a miracle he lived,” Pauline said. 
“The rest didn't make it, They were too 
small.” Four other babies barn to the 
Georges all had FAS, “Their blood was too 
much alcohol,” she explained, “I never knew 
anything about this FAS, or that drinking 
could be that bad.” 

Both Frank and Pauline are recovering 
alcoholics, Pauline, born of alcoholic parents, 
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began drinking with them os a teenager. “Tt 
Was Tay mom, my dad, and me,” she sad 
At 19 she married Frank, who was. 34. [hey 
moved into the little house at the bottam of 
the hollow and continued drinking together 
T weed to go into the village every morning 
ind get a bottle,” Frank recalled 
Both went for treatment after Kelsey was 
born, They are still pulling their lives back 
wogether. “The kids are bappy for us haying 
stopped drinking,” Frank said. Pauline nod 
ded and looked at her son, “Rhvery once mm: 
while it makes me cry to see him suffer,” she 
said, “He's got a Jot of hyper in him. That's 
because of the alcohol. [here ts 1 othing the 


ooecwors Can dig 





W MOTHER'S DAY [ climbed the hill 
ibove Nulato to the cemetery 
iWerlookineg the niver. Kuen Peters 

ind’ her granddaughter Caria were 

al the craves to offer food-to the spirits ol 

Mllen's four children boried there 

The old woman and the young girl cleared 

8 patch of ground near the white crosses and 
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gathered a pile of dry twigs and-sticks, A 
strome, cold wind coming off the still frozen 
river mide it difficult to start the fire. It took 
several ties before thes had a blaze, burnime 
most of the cardboard box in which they bad 
1 the food 
Sethe flames crew, Ellen put food onte 
four DRE Paaiies. ane serve cd roast moose 
iressing, gravy, and salacl, speaking to her 
cdencl VYOUNnE As she 46t plates of food mto the 
fire: “Here my children, [hope you like this 
food,” She explained to the dead Stephen 
hat at present the had no money for ciza- 
rettes, so he would have to settle tor the 
chewing tobacco she sprinkled over the fire 
With her fingers Ellen dug four holes im the 
mud around the edge of the fire. Pulling a 
whiskey bottle from a sack, she poured some 


into each hole. “Stephen must be thirsty, 
che told her granddauchter, “look how that 
roes down so quick.” And she poured o little 
more into that hole 

Photographs of her children line the walls 
of the small frame house she shares with two 
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of her erindchiidren. fF the hildren Ellen 


bore, only six are living: Five died in infancy 
“Aloohol," Ellen said, waving her hand 
towarel nhotegraphs of the others, “these all 
diecl from alcohol 


“Peonle used to die when they were old, 











“T dig just enoweh gold to poy 
my bills.” cays Bill Carlo 
(above) as his prand- 
danehter picks through a 
pon werth S LO) from 
his mine near Romar 
‘Anytinve F rin short of 
cosh, | yo dip up a little.’ 

His medsured approach 
i shored by Darlene Lord 
(eft) and her mother, Anna, 
as they cut strips of bing 

ALTON —o dietery stuple for 
Athapaskuns during the 
winter. Lhuam saben ore 
now couriit by commercial 
operators mitinky for the 
roe (rignit)—a prise dish 
to Japanese buyers, whe 
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he dead come calling in. spring 
during the Stickdonce, an ancient 
grief ritual kept alive in the wil- 
loves of Kaltaz and Nulato. The 
conmmmniiinity dances arm co pole 
draped with furs (below), Then the 
family of each villager whe is to be 
mourned in the Stickdance dresses 
asclected person in clothes sym- 
bolizing the deceased. He or ste 
represents the dead person, visit- 
ing friends to soy the good-lryes so 


rorely exchanged tn this blond of 
quick and unexpected death. This 
Joseph Semakon, who died in a 
snowmobile accident, bids farewell 
to friends—through Albert Evans 
(tert, at right), who built the fence 
round Joseph's ero. 
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Prime moneyv-maker for Athipaskans ts 


the North Slope oil-drilling operation 


run by a subsidiary of Dovon, Limited, 


the corporation created to manage 12.4 


million acres covered by the 1971 Alaska 


Wotive Cloims Settlement 
Deny iit prepicle nt Morris T 


Act. Yer to 


onsen itoc- 


ing nage), the jobs created are mare 


voluoble than profitse—" Full-time jobs in 


the villages ore virtually nonexistent.” 


Native Alaskans (above) make wp 45 


nercent of Dovon’s ail-field work force. 
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Hitted out of the water, they flop and thrash in 
the basket; the sound can be heard halfway 
across the wide river 
n Pat untied his boat, he did not stuart 
the engine, content to drift downriver toward 
cnjoving the Yukon in the evening 
In the fall when we're hunting 

” fe aad, 3 sO ark 
when we come back, all you can see are the 
mountaintops.’ 

The next mornine, although iL was cloud, 
and cold, we returned to the wheel with his 
wife, Mary. They tossed salmon into two 
plastic bins they had brought along, They 
had 1 CAUP zht about three dozen, most about 20 
afew clos 





home, 
light 


more. SMELLS rt 5 


Inches Ong, er to three feet 
Back home Mary flattened a» car 
box onto the table next to their smokehouse 
Gnd began cleaning fish. She cut the head. 
tall, and tins with three deft slices, dumping 
them into a bucket to be botled for dog food 
Pat watched for a while and offered to 
help. He picked up the curved fish knife and 
chopped at the tail, clearly not familiar with 
work usually reserved for Phough 
hic wife tried showing him how to do it, he 
soon cut fs finger. Mary sent him inside. 
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‘not good tor cutting fish.” 
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imibed-entry commercial 


DeTMt were introduced t 
Alaska’s fishing iriclies ry, Along aie 
middie Yukon permits are granted for 

4+ fll nets and 159 fis With many 
more applications than permits, these 

a Valuable commodity. The going 

price fora gill-net permit is about 59,800: for 

1 Fish-wheel permit, nearly £15,000. As the 

price escalates, lewer Athapaskan fishermen 

cain afford permits, so cutsiders buy them 
While most Athapaskan families in the 
Royukon region soll spend their summers 
drying fish for the winter, those with com 
their energy harvesting 
belles of female salmon 
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have 
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mercial permits spend 
CRESS fre 1 the fat | 
spawn. Processors from Japan have 
moved in to buy the roe 


many | 
Sailimon roe 
popular in Japanas sirloin steak in the U. 5 
Jerry Felton is manager for Towa America. 
Inc,, which operates out of Galena 
hundred tons of roe go fh this district 
he told me, “ant we get the 
majority of it.” Each morning of t 
he sens a boat up and down the eat to vue 
roé¢ from the commercial fishermen, Back in 


ho 
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coin brine, sorted 
and crater! to he flown 
then to Japan 


f 
the roe has increased 


Galena it is cleaned, soake 
DY Size and quality, 
first to Anchorage 

Competition for 
Plants offer 
average fishicarries just under one pound 

Pat Mauiros has built his own roe plant 
ntir Hts father's traditional fish camp, 25 
Pes be heveay Raltag. 
nave the Yukon serves ac 


follars a pound, An 


four to Ave a 





A piwood cabin among 





the trees just a 
home for Pat and his family during the fish- 
ing season buver for 
a Japanese company out of Anchorage, Pat 
pays cash for ceegs delivered to his camp. 

Felton admitted tha 
SOmMe vines lbokect Upon WwW ith SLUShiciMOon Oy 
VWaska natives, are used to getting the 
what they harvest. The tempta 
tion is to grab the roe and dump the fish, 
weeting good food 

ln the village of Kalta 


Collaborating with the 


i t harve ae) nw tt fle Poe Ls 


ar he 
most out of 


fr the commercial 
ishermen formed a cooperative. They sought 

i better price for gas and ol by buying tn 

bulk anda better position to bargain with the 
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Life in a ready-made town 
tikes some petting weed to for 
residenis of Nuloto, wii were’ 
relocated to high grown 
after Yukon River flooding 
threatened the old village 
(above, in backgrowrul). 
Federal officials, who supplied 
the new houses shipped fram 
Seattle, insisted on the 
hilltop location. 

Since the new Nulote 
doesn't hate plumbing, rest- 
dents must bring water from 
the river to their homes-—a 
chore that.gives 13-year-old 
Patrick Madros, [r. (right), 

a welcome excuse bo drive 
the fomily sanowmohile, 





aT ae 
+5 atonal Creer) cen ac, réorwdry Fey 









en Te ae “3 ae rth ‘ 
italia “His a rng 


mn 4 kasd kel 


hea 





roe companies. Not that that helped in 1987 
when they signed a contract with a company 
offering to buy both roe ane fish, The buver 
cemented the deal with an initial $10,000, 
and the Indians began delivering their roe 
anc fish to him. But at the enc of the season 


the dealer told them he was broke, and the 15 
members of ie KRaltag Fishermen's Associa- 
tion found themselves out 575,000 and with 
no stockpile of fish for the winter ahead 


HE CORPORATION for Alaska natives 

in the Royukon region is Doyon, 

Limited, with acreage larger than 

Connecticut, Rhode Island, and 
Massachusetts combined: when ttle is con- 
veved, the corporation will be the Jargest pri- 
vate landholder in North America. “Dovyon™ 
18: Russian loanword meaning “chief.” 


Athapaskons Along the Yukon 






Besides the corporate responsibilities to its 
shareholders, Doyon has the added responsi- 
bility of promoting their social, cultural, and 
personal interests in all its business ventures 
Por instance, any land deals must consider 
the subsistence needs of the villages included 
in the project. 

Doyon has made major investments in ofl 
exploration on Alaska’s North Slope. Deyon 
Drilling Inc. Joint Venture owns four big oil- 
drilling tigs and leases them to companies 
like ARCO Alaska, which prefer the leasing 
arrangement to the expense of owning the 
ngs. Doyon Drilling's crews operate the rigs, 
and nearly half its emplovees mre shareholders 
in the parent corporation. 

In early spring Don Doll and I visited 
Doyon's Rig 14, drilling in the Ruparuk oil 
held. Daily flights shuttle ARCO and Dovon 
employees between Anchorage and the North 
Slope. A 90-minute jet flight took us to Pruod- 
hoe Bay, where we boarded a Twin Otter for 
a 20-minute hop to Kuparuk 

A Boyon truck took us the final 15 miles 
over gravel roads to the rig itself. Oil flows 
[rom the wells toa central processing facility 
that then pipes it to Prudhoe Bay. From there 
it is funneled into the trang-Alaska pipeline, 
which runs 800 miles to Valdez, in south- 
central Alaska 

Rig 14 rose up out of the flat, snow-covered 
tundra like a golden skyscraper. [tstands 182 
feet high, 100 fect long, 52 feet wide, Amaz- 
ingly, this 2.4-million-pound structure moves 
from site to site on eight gigantic tires, each 
12 feet tall and 3 feet wide 

Jim Spaulding, “tool pusher,” or boss of 
the riz, took ws to the “dog house,” the rig’s 
command central. The crill penetrates down 
70 to 120 feet-an hour, piercing as much as 
[0,000 feet of earth in a week. [ts precise 
depth and location show up on the geolo- 
graph, which records the drill's depth at one- 
foot intervals; “Tt costs ARCO $100,000 a 
dav to drill a well,” Jim yelled over the drill's 
pounding, “so they want to know they're get- 
ting their money's worth.” 

The crew numbers 50, counting thase on 
the rig and the support staff in the three-story 
modular living quarters, alsoon wheels. 
Everyone works a 12-hour shift, which 
mans two emplovees for every job: cooks, 
maids, janitors, roughnecks, and rowst 
abouts: When not working; they can relax in 
the recreation center, playing pool, watching 
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cable TV or a movie, or just unwinding in the 


sauna, Meals are served four times a day 
Athapaskans applying for work with 
Dovon Drilling far exceed the number hired 
[met Lenny Lewis, a “roustaboul pusher, 
or foreman, and a Doyon shareholder. Lew 
commutes between the oil rig and his home tn 
Quilcene, Washington, every two weeks 
‘Up bere l work hard, and down there 1 play 
hard,” he told me. “At bore I like to kick 
hack in my hot tub and drink beer 
“Oil rigs are rough on a marrage. WM) 
wife, she's glad lo sce me come home, but 
after two woeks she's glad to see me go. 


Before stening on with Dovyon, Lewis 








where be carte 
With Dovon he has dowbled 


For uve Coming out of villages, 


wirked on oil rugs in Desa 
mee CO) Bk LL 
his salary 
[60,000 ic 4 lot of money,” he seach. No won- 
der young Athapaskans along the Yukon talk 
admiringly of their brothers and cousins 

working * 
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NE COLD, GRAY DAY | went to 
the state-run Alaska Vocational 
Technical Center in Seward. Here 
| met the stucdents— 15 young Alas- 
Devon 





kans from Villages in the interior 
shareholders being trained tor the oul rigs 


Meetacosartl Oe eprapy rw Fefpryary Joe 















Ariver of grief washes over family and friends 
during the funeral of National Guardsman 
Justin Potsy (left). He drowned in the Yukon 
toying to catch @ falling boot motor. 

Aauled downriver by the houtlond (hottam), 
dioohol brings a different kind of grief tu 
Athapaskans. Recovering alcohotic Pauline 
George (bclow) lost four babies to fetal alcohol 
avnidrome (FAS). Her son, Kelaey, wos born with 
FAS-damaged lungs. “We drank rirht along 
with tite sickness,” she recalls with a shudder, 








Superhighway of Alaska's interior, the Yukon River ts plied by speedboats during 
the June race to Fairbanks. Winter traffic is by snowmobile, More than linking 





remote villages, “rivers are vital to our well-being,” says ian Athapaskan 


teacher, “EFT con't pet to the Fiver once a year, I don't feel whole.” 
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While helping 
bitte TH 
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jobs for village Athapaskans who gathered 
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ARCTIC's marketing anc sales specialist, 
Kathy May COM Pay 


Maro, showed me other 
i ] i a as 
nroducts, including potpourri, herbal teas, 


and spruce cones, all collected by villagers, 








“T'm lucky to be alive,” saves 
Roger Huntington of Galena, 
whe once spent weekends at 
his hunting cobin (top right) 
heniding traps set for mutrien 
(above). Bodly formed when hiibs 
plone crashed in the bush, Hun- 
tington tore off his flaming 
clothes—then hiked seven miles 
in cero-degree weather for help 
More thon a year later Roger 
Weds a piistic maak ond body 
suit to help heal the skin grafts 


it : a 
covering fia body, 





packaged in birchbark baskets and miniature 
dogsleds made by them, and distributed for 
sale to department stores and souvenir shops. 

In Galena [attended an agricultural fair 
sponsored by TCC, As people brought their 
entries to the community hall, Amy Van 
Hatten, who organizes this fair and others in 
Athapaskan villages, showed me through a 
verctable exhibit. Radishes were as big as 
fists, turnips the size of pumpkins. Amy said 
TCE sells seeds and tools to the villagers at 
The Alaska soil is rich, and though the 
season is short—from early June until late 
Ausust—the sun chines almost constantly. 

“We have only one livestock entry,” Amy 
sald, sii me toa wire cage. Inside sat the 
wees st, blackest rabbit [ have everseen, A 

nicl- atderad sign explained that Shadow 
was the pet rabbit of the kindergarten and 
first-grade students at the Galena school. 
Laughing, Amy said it probably deserved o 
purple heart in addition to the blue ribbon 
on its cage. 

Most Athapaskan villages have primary 
and secondary schools, usually housed in the 
same building. Teachers, many from outside 
the state, arrive in the fall for the nine months 
Students take the usual 
subjects, plus electives like home economics, 
woodworking, and computer studies. During 
the long winter months basketball games in 
the school gymnasium are a popular pastime 
for the entir Competition is fierce 
Teams travel up and down the river by snow- 
mobile for weekend tournament 

Maurice McGinty, from Nulato, has 
served as teacher, counselor, and principal in 
schools along the Yukon. He earned bis mas- 
ter’s degree in education administration from 
the University of Alaska in Fairbanks 
McGinty said that while the schools are good 
at what they do, they are not designed for 
teaching the skills needed in village life, “A 
lot of boys would like to go out and trapif 
they had the skills, but there's no one 
instructing them: 

“We re teaching them academics for mov 
' he explained CHSes We 
is who bloom and shint—and they go 
inte the outside w But if they bomb out, 
we ve got nothing to offer them back here in 
the community. And that’s. a real letdown. 
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Once vou lose motivation, you lage self- 
esteem. An once you've lost that, there's 
nothing. That's when they go for the bottle.” 
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ATTENDED the Spring Festival in Fair 
banks, epaneaken by the Wukom- 
Koyukuk School District. About 200 
students —maest of them Athapaskans 
from villages scattered throughout the 
interior— compete in spelling, remcing, 
mathematics, specch, and pe rforming arts 

Each of the 11 school= in the district holds 
its own competitions, then sends its champi- 
ons to Fairbanks. Although the school district 
provides food and housing, each school has to 
nay for transportation. KRaltag sent 24 partici 
nants; its plané bill came to $7,300. 

L heard the Raltag children's choir on stage 
in Fairbanks’ Alaskaland Civic Center. They 
were performing a song that urged Indian 
youth to achieve great things in their lives 
Then they sang “La Bamba" in Spanish, 


accompanied by maracas and drums 



























City witys are required 
Study for foe Wright ond 
Stephanie Alexander (left), 
whose bockcountry scheo! 
district sends studercts 

ho Fairbanks each year to 
Lorn SLs auch is opening 
a bank account or app 
init for a2 job, A second 

taste of the city comes 
during Spring Festival, 
when shidents weaally clad 
in blue pons stare a 
foahion show (below). But 
faving to the city alter 
gradwation, sive a achool 
Official, “ie a trarsthon a 
loft of ower ids have 


Tremble moking. 


On the last night of the festival the organiz- 
ers mounted an awards banquet and a fash- 
ion show. A doxen girls and four boys had 
volunteered to model clothes they selected 
from the racks at J C Penney. Staring hard 
into the dressing-room mirrors, they combed 
their hair and fiddled nervously with their 
unaccustomed apparel. The music started, 
and, as they had carefully rehearsed, they 
cauntered one by one onto the stage. In front 
of a wall-size mural of spruce and birch trees 
they turned and posed for their appreciative 
audience before scampering back to the safety 
of the dressing rooms. Flashes from the cam- 
éras of fellow students, teachers, and parents 
gave the feel of an opening in Paris. 

Bruce Kleven calls such experiences learn- 
ing “urban survival skills.” He helps run a 
program to teach them to Athapaskan 
youths. High school students from the vil- 
lages spend two weeks living and working at 
the school district's headquarters in Nenana, 
about.an hour's car ride west of Fairbanks. 

They work with a journeyman printer and 
professional reporter, studying graphic arts 
anc journalism while producing an issue of 
the school district's newsletter, Han Zandlit- 
Vee, “we live on the river.” The students 
provide stories, poems, and reports about 
their own villages: 

They also take field trips into Fairbanks to 
sharpen such urban survival skills as using a 
bus schedule, obtaining a driver's license, 
making hotel reservations, filling out job 
applications, opening a bank account, order- 
ing fool in a restaurant and then calculat- 
ing the tip. 

“The ideo is not to make seasoned city 
dwellers out of these students,” Kleven 
explained. “The thrust is to expuse students 
to situations and conditions they will face 
whenever they leave the village. Remember, 
our students live in one of the most remote 
areas in the U.S. They are ill-equipped to 
function in Fairbanks.” 


ON AND 1 spend our final days with 
the Koyukon Athapaskans at the 
- Stickdance —a traditional week- 

, jong memorial for their dead. It ts 
said to have originated near the Yukon tri- 
butury of Bear Creek. There, according to 
legend, a man received a vision of the Stick- 
dance in a dream after the rest of his family 
died, leaving him to mourn alone. Today the 
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ceremony is observed in only two villages on 
the Yukon: Kaltag and Nulato, 

It can take months and even years for a 
family honoring deceased members to pre- 
pare for a Stickdance—saving up gifts to 
distribute, choosing the people who will 
represent the dead they honor, making the 
clothes that will symbolize that identity, 

Each evening of the week of the Stickdance 
we join the people who come to the commu- 
nity hall carrving traditional foods—moose, 
salmon, beaver, rabbit, ptarmigan—for the 
shared meal they call a potlatch. Afterward 
the women stand ina solemn circle, eves 
downcast, swaying in place as they chant 
songs composed for the dead, 

The hall becomes fuller each night as 
friends and relatives from other villages on 
the river arrive. Night by night the intensity 
of the mournful songs builds. 

Qn Friday night, amid loud singing as the 
women dance in-a circle around the hall, men 
carry a tall, thin spruce tree—stripped of 
branches and bark and wrapped in ribbons— 
to the center of the room. Wolf, fox, and 
wolverine furs are draped on it as the people 
surge around, chanting and dancing in a 
tight circle. 

Their hypnotic chanting and dancing con- 
tinues nonstop through the night. Laughter 
erupts and tears stream as the people remem- 
ber and grieve for their dead curing the long 
hours. Arguments and fights break out as 
some try to drown their grief and anger in 
alcohol, 

By morning the exhaustion is tangible; 
some fall asleep despite the noise and con- 
stant movement around the stick. As part of 
the tradition, men force their way through 
the dancers to tear the skins and ribbons from 
the stick. Once it is stripped, they carry it out 
into the village, still chanting as they snake 
between the houses down to the Yukon. 
There they break the stick into pieces and 
hurl them onto the river ice. 

Immediately the chanting stops. Eerie 
quiet descends over the village as people 
return to their homes to sheep. 

Cn the final night—Saturday—those repre- 
senting the dead are ritually dressed in their 
new clothes. With eves downcast, they leave 
the village hall in-a-somber line to shake the 
spirits from their clothing at the river's eclge. 

1 sit with Ellen Peters on the floor of the 
hall as we watch them leave. She tells me that 
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she plans to honor her own dead children at 
NWiulato's next Stickdance, which will be held 
in tuo -vears, 

“Pl start getting ready this spring before I 
put my garden in,” " Because 
it will take mea long time. I'm not-young 
Lnd I'm tired.” But it is more 
of grief, I think, than loss of vigor 

Che departed return from the river, file in 
and sit ina row in the hall 


Sutidenty the mood changes, The excite 
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the weariness 
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ment of the traditional distribution of ofts 
sparks a night of celebration 
‘The next morning those who have assumed 
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LTHOUGH THE VILLAGERS faithfulh 
tried to adhere to the age-old rit- 
uais durime the Stickdance, much 


of the meaning and symbolism 








behind the ceremonies appeared to have been 
ost. Originally there were 14 songs to honor 
the deacl spirits: One has been forgotten, and 
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Living in the feilight world between old 
Wwoys Gnd new, Athiuposkins tn Koltag 
play night baseball under a midnight 
sun, Games in Athopaskan country often 
last deep inte the night, played with thw 
sitme pusto it takes to survive here. 


i Are only Varuely remerm- 
Wf elders. During the 
Stickclance these remaining songs were 
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Amid calls for increased 
wh lives and welfare, Ath- 
apaskans recognize that, although as a people 
they are survivors, not all among them will 
weather the current cultural transitions. The 
unrecognized symbols and half-remembered 
chants of the Stickdance mourn not onh 
those lost in the past but also those who will 
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chemistry as its waters dry 


blow AWaty 45 noxious dust to strike the people with illness 


incl death 

It has never happened before within the time frame of a 
single generation, thee disapprarance of such a large body of water, 
but the Soviet U 
stent Lakes sa 


45 the waters 


nion's Aral Sea, once larger in area than anv of the 
ve Superior, i Vanishing from the face of the earth 
continue to recede, final destruction of the Aral— 
26,000 square miles in 1960—could occur before another 30 vears 
have Passer] 
Che desiccation is taking place not only at a rapid pace but also 
with stealth, and in silence: the 


into a bucket of water 


Way 8 Stallion lunges His muszlé 


ancl dram. it. Wide concern was late in 


The receding shore~ |. antics 
lime of the Aral Sea 
is dramatically repre- 
sented in a.componsite of 
(S72 and 1989 satellite images, 
coregistered with a [960 map. During those 
years the Aral dropped from fourth to sixth 
among the world's largest lakes, having lost a 
volume of water equivalent to one and a half 
times that of Lake Erie. 
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Great as the Oxus River, normally enters the 
lake through the great southern delta, at left. 
In recent years both the Amu and the Syr. 
which flows inte the northeastern shore, 
bottom right, have had so much of their water 
diverted for agriculture that litte remains to 
feed the lake and counteract evaporation, At 


present rates of inflow the Aral will continue to 


shrink; by the year 2000 it will have shruns bo 
two-thirds its present size, a new “dened goa," " 
surrounded by huge sait marshes and flats 
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coming and was delayed until now, when 
there is lithe that can be done to save the sea. 

Before the emergence of Mikhail Gorba- 
chev as the head of the Soviet government 
and his policy of glasnost, or openness, the 
calamity was not widely reported or even 
discussed in the Soviet Union. Rather, it was 
blurred to the public eye by the myopia of 
previous regimes. Ecology was not a primary 
concern, The well-being of a huge body of 
water sitting in the desert wastes of the 
Soviet Central Asian republics of Uzbekistan 
and Kazakhstan was subordinate to the good 
of the state, to the successful fulfillment of 
plans and quotas. 

And so it-wus decreed in 1918 that waters 
of the two great rivers feeding the Aral 
would be drawn off to irrigate millions of 
acres for cotton production, There was a 
Soviet obsession to be self-sufficient m cot- 
ton. In 1937 the Soviet Union became a net 
exporter of what planners had come to refer 
to as “white gold.” 

But the cost of that self-sufficiency and of 
export profits would be nothing less than one 
of the most extraordinary violations of the 
environment in modern times. 

“1 doubt if there has ever been an envi- 
ronmental problem of this magnitucle,” said 
Philip P. Micklin, a leading authority on the 
Aral Sea and a professor of geography at 
Western Michigan University. “Certainly as 
a regional problem affecting 35 million 
people, it is unprecedented.” 


OR TEN THOUSAND YEARS the Aral has 
| drawn its life from those two rivers, 
the 1,578-mile-long Amu Darva and 
the 1,370-mile-long Syr Darya. In clas- 
sical times they were called the Oxus and the 
Jaxartes, but by whatever name they are 
streams of strength and character, celebrated 
in verse and in the-rich history of the times 
when Tatar horsemen rode the dry steppes. 
The rivers come down from the mountain 
ranges to the southeast, flowing north to the 
Aral, and the routes thev follow through des- 
erts called the Kyzyl Kum and Kara Kum 
are like lifelines to which millions cling. The 
Waters of the rivers are given to melon 
patches and fields of cereal, but most of all 
to 90 percent of all the cotton grown tn the 
Soviet Union. 
The great rivers serve too to wash some 
of the despair from the soul of a people, the 
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mostly Mustim Uzbek, for whom equality 
in their own country is elusive: They are 
dying of throat cancer-amid dust from the 
drying sea-and birthing children plagued 
with a host of illnesses related to the sacri- 
fice of the Aral to the growing of cotton. In 
northwest Uzbekistan the infant-mortalty 
rate is the highest. in the Soviet Union. 

The plight of the Aral is widely mourned 
in the Soviet Union now, for it has been 
adopted as a cause célébre by environmental 
activists: But it isin Uzbekistan that people 
care the most, They care enough to erect 
large signs in the streets, such as the one in 
the city of Nukus that reads, “The Aral Will 
Live Again.” And the words chalked on the 
rusting hull of a: large fishing boat sitting 
now on the dry bed of the sea: “Forgive us 
Aral. Please come back.” 


fucH SENTIMENTS, however, are not 
enough for a person with the fires of 

social protest raging inside. “You 
cannot fill the Aral with tears,” said 
Mukhammed Salikh, a young poet who hves 
in the Uzbek capital of Tashkent. “The 
measures taken by the government to correct 
the problem are insufficient, First of all the 
government should acknowledge that cotton 
is the reason for what has happened to the 
Aral Sea. Once they do that, they can start to 
develop concrete proposals for doing all that 
can possibly be done.” 

Salikh sits in an office in the Uzbek Writ- 
ers Union building, under a portrait of an 
obscure Soviet poet who, he said, “suffered 
under the oppression of Stalin.” As a mem- 
ber of a committee of scientists and writers 
organized to work for survival of the Aral, 
he devotes much of his time to speaking and 
writing about the tragedy. 

“Even to be able to do that is something,” 
he told me. “Before, it was almost imyprssi- 
ble to publicize the problem, but everyone 
knew about it. Some say nothing was done 
because of discrimination, because this is 
happening in Muslim Urbekistan. I can’t say 





As the lewel of the Aral Seo drops, so does the 
quality of water that inhabitants of the area 
tap for their wells, In the Amu Darya Delta 

a muddy pool froma broken pipeline provides 
much needed water for children to carry back 
to their furnilies, as well ox for local itveatce ny 
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Brimumning with water ane life, the Aral Sea seen in. 1960s 
photograph (below) no Longer lops at the harbor at Muynak. 
Today the Aral Sea fishery, which once suppo ried some 60) (410 
jobs, has been obliterated. In the former fishing village of 
Uchsoy, now miles from shore, 66-year-old Dehetp ixbal 
Tbragimov (right, with his wife and stepdaughter) began retire- 
ment years early. The fish he once cought were processed and 
canned in the fish factory at Muynuk. Today, in a herote effort to 
hevp the commery (bottom) operational and preserve the town's 
primary livelihood, the Soviet government goes to great expense 
to ship frozen fish in from the ocean. While small numbers of 
Russians ond Urbek live in the Murynok district, most of the 
inhahbitants—lke [bragimov—oure Korakalpak, tie Durkic- 
speaking people of northwest Usbekistan. 
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The vanishing 
AralSea 


THE ARAL Was worth sacrificing 

if the vast Central Asian desert 

could be made to bloom, Soviet 
experts believed when construc- 

tion began on the &5()-mile Kara 

Kum Canal in 1954, In the next 
Eventually the Syr and Amu, 
Soviet Central Asia‘’s largest 
rivers, would be emptied of — 
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if that is true, but certainly there is a lack of 
official interest. For example, | can't under 
ftand wiry itis so difficult for foreign jou 
nulists to get nermission [oO fo Lo the sea 
Following months of waiting for permis 
sion, a NATIONAL GEOGRAPHIC léeam was 
alowed to travel to the Aral, We came upon 
it from the south, by way of the former fsh- 
ing center of Miuynak, now a landlocked, 
forlorn town more than 20 miles from the 


q it i= . = oe 7 mi 
water, Less than 25 vears ago Muvnak sat al 


c 


the @édee of the 2en 

Since the 1960s, when the first symptoms 
of the problem appeared, the Aral has Inst 
about 40 percent of its surface area, or nearly 
[1,000 square miles of what are now largely 
cry, salt-encrusted wastelands, At times the 
cunlight plavs on the salt wotil all that once 
Was the sen appears to be Wrapped in lame 
And it stretches to infinity, leaving only the 
mind's eve to see it as it was, wide and clew 
ind heavy with fish. 

Chere has been time enough for some 
row" h to have occurred on the cr ¥ Seabed, 
but the sodium chloride and sodium sulfate 
there aré loo toxic for almost everything 
other than a small bushy plant called soli 
gree. It has bright red flowers, and the con 
trast of the color with the setting 1s startling, 


like a blush on the gray cheeks of a corpse. 


HE HED of the Amu Darva is dry 
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has been claimed for irrigation up the 








ine. The greatest diversion is t 
Rata Roum irrigation canal, more than 500 


mies away. It is &maessive faciity, stretch- 


ai 
LS 


ing &5() miles, paralleting the boundaries of 


onl 


Afghanistan and Iran 
Waters of the Amu Darva began to flow 
Info the canal, the world's longest, in 1956 


But it wasn't until the | 960s that the delicate 


ration of the sca (the Aral has no outlet othe 
than through CV APOratIon} fell apart. A1TICt 
then production of cotton has doubled 
Eventually some party officials in Uzbek 
stan and Moscow became involved ina eran 


to- inflate production figures ancl divert. gov- 


in 
= 


ernment payments for recorded, but nonexis- 
tent, cotton. Among those later indicted was 
Yun M. Churbanov, first deputy interio 
minister and son-in-law of the late Soviet 
leader Leonid 1. Brezhnev. He is now in 


prison, convicted of accepting the equivalent 








Cotton ts hing in the Aral basin, but salt hos 


become iis nemesis ds the naturally saline 
desert sou contin to degrade under trriga- 
ton, Near Nukus, where a woman helps 
gather the September crop (top), mamy fields 
howe been poisoned by salts rising from water- 
logged subsoil, encrusting young plants 
fabove). The more solts that accumulate in 
soil, the more water is needed to produce 

the same yields, 


A cotton field in the Amu Darya Delta is prepared for machine harvesting 


ing ostripn by hand. Since its massive irrigation propects Gegiin ont Mie Pots 





Me Soviet Union has more than achieved ite yoo! of self-sufficiency in. cotton 


a fact that still justifies, for enme. the 2aci at i? cr the Aral Sil. 





of more than a million dollars in bribes 
Between 1926 and 1950 the two rivers 
ivered an average of $5 cubic kilometers 
(13 cubic miles) of water to the sea each 
year, enough to fill 732 trillion eight-ounce 
glasses, Now only a fraction of that reaches 
there, Ancl sometimes there is not so much as 
the spit ina 
There a 





che! 


whistle 
ro few flights to Muynak now, and 


the faded sign on the terminal at the airport 








Aliving laboratory for the deleterious effect of 
a generation of misguided agricultural policy, 
the people of the Aral region are suffering from 
a host of maladies related to poor nutrithon 
and exvironmental degradation. Af the 


Muynak hospital Dr. Viadimir Maksimov (top) 


tends one of several babies suffering from 
severe onemic. Another anemic child nurses 
(facing page), despite repeated warnings that 
even mother’s milk in the Korakalpak area ts 
contaminated. Af the hospital in Nulus, two 
putients suffer from another of the region's 
scourges: threat comcer, 


fa af 


Pors Linread except by those who arnve by 
chartered plane, those who come shaken as 
much by the sight from the air of the dying 
sea as by the ride in the legendary relic of a 
hiplane called the Antonov 2. ‘The sign 
reads, “The City of Fishermen Welcome: 
You.” Once there were 10,000 fishermen 
working out of Muvynak, taking pike, perch, 
and bream as fat as piglets from the Aral. 
The town produced 3 percent of the Soviet 
Union's annual catch. There 
were 24 native species of fish in 
the Aral. Today there are none, 
ind the commercial fishime 
industry is dead 





HE FISHING BOATS sit 
‘now on the dry ted that 
was the sea 
where they were aban- 
doned when the Aral receded 
from Muvynak, spirit 
of the place with it of the 
vessels have been cut up for 
CTA, 
remain, some with anchor 
chains plaved oul across the 
sand ant some gutted of all but 
the wasp nests in the wheel- 
eavy coats of 
of the death of the 
lemiselves 

“We tried to: 
happe ring here 
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but several dozen 





houses, Cast-in hb 
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5 oe what iA ae 
, Gut ne abten- 
ion wis paid to ws,” Koshkar- 
bai Aitniiazov said. “The water 
continued to go away while the 
salinity increased The weather 
changed for the worse with the 
summers getting hotter anc the 
winters colder. The people fee! 
salt on their lips snd in their 
petting 


Ccyeo All Live Clad. It's 


| 


hard to even open your ey 


es here 
Aitntiazoy is the mayor of Muynak. He 
was also the last harbormaster. He explained 
that n¢ the sen was shrinking, a canal was 
dug to link the harbor and the open water 
uicin "tt keep up, 
Dehetpishal [bragimoy, 
how it was. He spent his life as a fisherman 
on the Aral: “Until the sea left, when I was 
forced into early retirement.” 
He lives now to the villarve of Uchsay, not 
ar from: Muynak. A thousand families lived 


" he saict, 
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Unforeseen by thase whe sanctioned the massive Aral 
basin water projects, huge salt storms spawned on 
the newly exposed shores of the shrinking lake are one 
of the most dire comequences, along with climatic 
chonges that have made both stimmer and winter 
femperdiures more extreme. Che such storm is seer 
brewing in the upper left corner of a 1985 photograph 
(above) from the U.S. space shuttle Challenger. A 
recent image from a Soviet satellite (left) shows 
great new deposits of salts, interspersed with sand, 
aiong the shores of the peninsula, Winds reportedly 
howe carried these salts as for as the Arctic. Also 
visible is the Syr Darya Delta, formed in 1987-88 
during two years of pousually heavy flows. For ten 
years before that, scarcely a drop reached the lake. 


there until the mid-1970s, now nm 
700. The sand has pushed im and Ip, Fnging 
the village with dunes. Dzhetpisbai and | 
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went to the fishing boats in the sand. It 
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thoueht. he reolied. “I'm an old man. | 


can't speak of how I feel.” ‘Then he recog 
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ene he had skippered. “T we 
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Pap-t-ta0n, 
elf up and over the side 
Standing on the deck with his World War 
WT medal, the Order of the Great Patriot 
War, taking a strike of sunlizht, he was one 
time only in commitnil 
And then he seemed glad 


to be done with it. He 


nin and for a brie 
of the 55-foot boal 
sail noe more; 


i, 
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nor would he likely see the Aral >ea again 


I LTHOUGH THE ARAL has abancloned 


WMouvngk. the town remains epen- 





cent on fish. The processing plant 
reinains open, ziving work to 900 
DerScons Te do that, Soviet planners nave 
drawn on a scheme that excludes pront for 
the benefit of a MmmMuUnily S SuryTy al 
Phe fish to be processen thai day came 
from 1,750 miles away, from the Harents Sea 
f Murmansk. They ari 


"Te is not clear if this 
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operation will continue, ~ 
shevy, general director of the plant 
ever, there is the possibility that dikes can be 
bulton the dry Aral Sea bottom, ancl areas 
Can bee fooler, preating 6 Series: ol lakes 1of 
Gch. In that way the plant would once again 
have its own fish supply,” 

Meanwhile, 
tinue to react with disbelief at what has bap 
As much as 


and dust that stings them with the reality of 


thie people of Muyvynak con 


pee ec anything; itis the wind 


the disaster, * Betore this there were w irc 
periods anc: 
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salts have been reported as ‘far away as the 
wast af the Arctic Ocean, In Muynak 
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carburetors of cars 
Throughout Uzbekistan, and especially 


inthe Karakalpak Autonomous Republi 





A plague on the land and on the throats anil 


lunge of its people, airborne salts anual poisons 
descend on Minmok (above) during one of the 
great dust storms thet tosh the viral region 
with increasing frequency. Small wonder that 
respiratory diseases have risen 60 dramuatt- 
cally in recent pears. Adding to the misery, 
Muynak temperctures now surpass 100"F for 
extended periods during the summer months. 
Meanwhile, all alongs the shores of the reced- 
ing sea, the dotly struggle for water (rignt) 
tukes place omid scenes of desolation, 


been sharp increases in certail 
types of illnesses. For 


there have 
the nines 


“There 
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cancer cases has soared 
have aleo been marked increnses in respira 
diseases," Khucisha Alimbe 
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“alt and the other 
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"Withowt water, the future is dim for Centra 
Asia,” seve Viktor Dukhornyi (top), director of 
the Central Asian Scterutific Research Institute 
for Irrigation, in Tashkent. [n charge of irriga- 
tion planning in the Aral busin, he hos been 
under heavy attack from the medio and scien- 
tific community. “The intellectucts realize the 
problem,” he ails, “but mot the formers in the 
upper parts of the rivers,” Meanwhile, on the 
lower reaches of the Amu Darya, the people of 
Muynak attend a Communist Party meeting 
(facing page) to learn how to deal with their 
rapidly deteriorating environment and the 
consequent health hazards, 

Phitip P. Micklin (above), an authority on 
Soviet water management anda geography 
professor at Western Michigan University, 
who accompanied the author to the Aral Sea, 
understands how some experts failed to foresee 
the consequences of the Aral projecta: “Up to a 
point the environment could cope with irriga- 
tion, and the lake remained reasonably stable. 
But then a threshold was crossed, and sucd- 
denty the effects became enormous.” 


or) 


materials blowing off the dry seabed.” 

There are other villains here. For cecactes 
the cotton fields have been so laced with 
pesticides that much of the land is unht to 
row anything else. “There are reports that 
DDT and other harmful pesticides 
to be used despite offictal bans and that a 
chemical called Butifos, aleo banned, is 
sometimes used to defoliate cotton plants, 
making them easier to pick 


continue 


Drinking-water supplies over a vast area 
have become polluted. At Nukus, 120 miles 
south of the Aral Sea, lack of drinking water 
has crippled life. Construction of a 125 
mile-long pipeline to bring water in froma 
reservoir is now being rushed. But-until the 
nipeline is completed, and until something 1% 
done to stop the saline dust from blowing off 
the senbed, it is not likely that there will be 
any change in the local infant-mortanhty rate 
for the Nukus area of 60 deaths for every 





1,000 births 
| HE EFFECTS OF THE TRAGEDY of the 
Aral Sea-ore being felt by everyone, 
from infants to old people,” saict 
Mels Kabulov, He is associated with 
a meéclical-research institute in Nukus, “As 
an exmmople, there were 74 cases of throat 
cancer treated here in our clinic in 1959 
Last vear we hac 366 cases, an imcrease of 
five times. The population, though, has 
increased only two and a half times dunng 
that period,’ 
Dr. Kabulov said that traces of pesticuies 
were first found in the breast milk of some area 








women in 1975 and that the number of such 
Instances has continued to rise. “We are 
approaching 2 medical emergency.” The 
women picking cotton in the fields of Rhalka- 
had state farm near Nukus know little of the 
enuses of their ailments. They are among the 
poorest of the poor in Uzbekistan, a republic 
with an average annual income about half 
that of other Darts of the Soviet Union. 
About three-quarters of the 11,000 acres of 
the farm are given over to cotton Bit the 
landis worn, In many places are large, bare 





areas Crusted with salts and residues from 
the pesticides 

“Qur assignment this year is to produce 
6.130 tons of cotton," said Perdebai Kur 
hanazarov, chief party secretary for the 
farm, “Following new guidelines, we will 
reduce our cotton production so that it takes 


National Geographic, february Te90 





 F 7 i | = 
than 60 percent of the land 


me oe i PELIGM SvVeterys wi ile rie 
11S Cherished mm th ma 


de more efficient | 


1 
ia a el a 
{ie hi | on bee a 


it by lining with plast 
ie cotton clothes are con ind concrete the ditches that have stood fo. 
Port utili | [ inte Thon hanoeens to he a mnAn VEO i Meg slashes iW The Frou 
ha. Or ar [ hard co A rab \ 4 th i jerlar cay ls are ta he huilt ta 
KI PLE iv lec ine wv io li es st be ] Ce te su ‘WMieation Wwe re 
reirea i the farm, o shady elen i Stream 


directivy bark cri Cr = (0 4 
(With jmnrot 


where off men ndme donkeys pass b ements to the in 
a t . 
WHS Ttatiy to teave, I told him Id 


bey Lui ri — 
ee eae | I 


Lith, We Can Frye hack to the ATol 2 il cup 
Y AW it wr | Lf WES Core. | = i Hidimnecters iS cunrn tli | Ot Witter a wear bi 
Pneain a linden tree and ate A me! 
£ i boo b Lt 


tf eo ' . ae . 
on 2 Wiped I That the be 
= ri : 1 


= ies ina 
i i Tiel bor Dukhownw 

Ooen mi B| iT lik Yn |e | 

- iLak. f es ce re al ry, 


ree } 
ron he HO | eed. ali ls 
a oe al =! : 


WOE pert PuIrerctor oT the 
care Lee ial j y 
mM With entral Asian Sctentific Research 

= | sat a | F iy ky if Ec i J lz BE t w F T i . eal | 

WHEL [Or PAVING falied to make iL to marke tor irrigzation We need A 


| 


| t 4 | 
oS Dar 1 Le Menn cota | 


iz oad Laon And Tams bul wien ior naw 
Phe decision to reduce cotton acr 


iste nal development. The intellectuals sitting al 
| ty rr E ie i = 7 = q z i = r . | l 
Peet PULOInes alonterl Oy the “ommiunist OC¢SKE Unterstand tite @cological oceans, bit 
Dds, os : i = s A i} i i 
Party Politburo in September 1°88 aimed at they fail t 


ney fal te understand the needs of thi 
r Se ee ee ‘ F ; j q i ts Fa F it 
termming further depletion af the Aral, | Die ¥ 


i f 
iy i% * Dh iie ol al 
j Pil Ff Fb ie a 


Leading voices in the matter of the Aral 
Sea have tended in recent years to be harshly 
conservative and very old line or angry and 
demanding of reform, If Viktor Dukhovnyi 
speaks for the former, then Raushan Tulia- 
gakov, a novelist antl member of the Com- 
mittee to Save the Aral Sea, and Nikolai 
Aladin, of the Leningrad Zoological Insti- 
tute, do the same for the iatter. 

Said Tuliagakov: “We knew the problem 
as far back as 1960, but we were not allowed 
to speak out. When we did, the bureaucrats 
crucified ws." And Dr. Aladin, who ts 
researching the reintroduction of crustaceans 
into the Aral, said: “As soon as we destroy 
the present complex of water management, 
we will make progress with the Aral Sea.” 


‘F NOTHING ELSE, all agree that if the 
present level is to be stabilized, the Aral 
Sea will need half again the 21 cubic 
kilometers of water a year to be gained 

by the year 2005. The amount will not be 
obtained from the rivers unless a decision is 
made to reduce by half the nearly 18 million 
acres now under irrigation in the basin, 

“We could do that today—cut it in half. 
But we have to think of the people who 
depend on the irrigation for work. What will 
they do then? What will they eat?” 

Polad A. Polad-Zade satin his Moscow 
office and made an accounting for all the 
river waters, As first deputy minister im the 
Ministry for Water Management Construc- 
tion Projects, he is in a position of authority. 

In talking with Polad-Zacde and Dukhov- 
vi, it became clear that they intend to 
work for a solution giving priority to the 
people who depend on the irrigation. They 
know that the Aral is not likely to be; ever 
again, what it was before, and that the best 
that can be hoped for is some sort of stabih- 
zation of the sea and. survival of the deltas of 
the two rivers. 

Aral Sea expert Philip Micklin also feels 
that the price for restoring the sea may be too 
high, “Just to stabilize it would require an 
immediate injection of 30 to 35 cubic kilome- 
ters of water. | can understand the feeling 
that attention should focus on the deltas.” 

Saving delta lakes and restoring some of 
those now Jost could lead to new commercial 
fishing activity and to the restoration of ani- 
mals such as the muskrat. The watery mazes 


once supported large populations of boar anc 
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Quenching his thirst, this schoolchild 
tind others of the Afoynak district are 
happy for every drop of potable water. 
pécissinias of tie potas Dikgnt surrosnting 
aa most—can appreciate the: Central 
Asia adage: “Water is life” 


deer, But most of the animals are gone now, 
even the egrets that applauded the show 
with great claps of wings. 


There is stil] some talk of a grand scheme 


to bring new water to the Aral by a diversion 
from the Ob and Irtvsh Rivers in Siberia, 
1,500 miles away. Environmentalists in the 
Soviet Union, for the most part, are opposed 
to-altering the rivers, saying that this can 
only compound environmental problems. 


So the Aral continues to give itself to the 


sun and take little in return, Dr, Micklin has 
looked beyond the year 2000 when, if noth- 
ing is done, the end for the sea will arrive. 


“That does not mean there will be nothing 


left at all,” he said, “The worst scenario 
would probably find the Aral shrunken to an 
area of 4,000 to 5,000 square kilometers, as 
compared with the present 40,000 [15,500 
square miles|, Two lakes would remain in 
the south, both four or five times as saline as 
the open ocean, Both would be dead, like, 
well, the Deacl Sea.” 


Who then, with the sea like that, will ever 


wart to remember it in verse, as Matthew 
Arnold did in his epic work “Sohrab and 


Rustum”™: 


The shorn and parceiled Orus 
fdmw Dorva/ sivas along 

Through beds af sand and matted 
rushy ites — 

Orus, forgetting the bright speed 
he had 

In hits high mountain cradle 
re Pomere, 

A foiled circuitous wanderer: 
bell at fas 

The longed-for dash af waves 11 
heard, and wide 

His luminows home of teaters opens, 
bright 

And tranquil, from whose floor 
the mew-bathed stars 

Emerge, and shine upon the Aral Sea. 


Ah, Matthew, if you could seeitnow. 7 


National Geographic, February 1990 
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No barrier to a fond friendship, the U. S.-Canada border ts straddled 


neighbors, George and Marguerite Horgus. Yet many Americans 


Photographs by SARAH LEEN 





by Alberta farmers DeWayne and Doreen Ford, left, and their Montana 


and Canadians look across the line from divergent perspectives. 
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Rollme white ribbon in winter, a 20-foot-wide 
clear-cut colled a vista, maintained by thre 
internctiong Boundary Commission, divides 
Maine, right, ond Quebec. Self-ossured Que- 
becois feel mo threat fram the American colos- 
sus, but English-apecking Conadinns worm 


about losing their culture 


Mulroney has sold out the nation to the U. 

and multinational corporations, that Rambo 
and rap music are twisting young minds, that 
American handguns and crack cocaine will fil- 
ter north and poison Canacha’s cities 

Already ice hockey great Wayne Gretrky 
has been traded to Los Angeles, and Canada 
frets that a nation unable to hold on to tts 
heroes cannot hold on bo ris ientity. 

Only free-enterprise corporate Canada, 
now more free to plunge into a U.S. market 
ten tomes the size of its own, does not fret 

In the U.S, these emotional issues are mel 
with the ho-hum that annoys Canada even 
more. Americans genuinely like Canachans 


> 
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They are puzzled that the fecling is not always 
mutual, thatthe equation has changed. Amer- 
icans still shout “We're number one!” but 
Canarians peerdown somewhat sadly at wha! 
looks to them like a failed experiment. (Canad- 
ans of 1990 think they have the better country; 
for Americans, that does not compute, 
“Canadians are generally indistinguishable 
from the Americans,” wrote American jour- 
nalist Richard Starnes in 1965, “and the surest 
way of telling the two apart is to make the 
observation to a Canacion,.” I found that a 
good beginning as I journeyed 3,800 miles 
along the border last spring and summer, bop- 
ing that walls were not forming as fences fell 
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Conidion customs before delivery 
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speaking families and warden Phil 


Domond of Maine's Fishand Wildlife Depart- 
mentremain. From the only street, you cansee 
the border climb the mountainside and head 
south—a swath of 
maintained by the International Boundan 
Commission, stretching from sea to sea. 


20-foot-wicde clearcut 


Phil has seen enormous social change in his 
32 vears of experience. “When I first came 
wo here, the Quebecois were a very “moral 
people,” he told me. “They wouldn't dance 
Menant women swam on opposite sides of the 
lake. Now the standard of living in Quebe 


Province is higher than ours, and they think 
they're a little country. They think Americans 
don 'tknow how to dress, to eat, toenjpoy them- 
selves. Thev have jokes about us, 

“What surprises me is that the U, 5. lag i 





“T become a Canadian quickly. For others tt 
took years,” The Reverend Lance Weisser, 
ministering (above) at Quebec's Atheistan 
Presbyterian Church, fled the U.S. during the 
Vietnam War in 1968, He became one of some 
20,000 antiwar Americans welcomed try 
Conadians. American firearms get o different 
reception: They are frequently seized at the 
border. An Ottawa technician renders hand- 
cuns inoperable prior to their destruction. 





still flying here. Estcourt ts lost. [ll be the last 
one to lenwe, lice the captain of the ship, Hal” 

Canada's more divisive border may be the 
one between French and English speakers 
Since the fire of the French Scparatist move- 
ment in the 1970s, when English-speaking 
Canadians deserted by the thousands, Quebec 
has merely smoldered, Now a new feneration 
of French-speaking entrepreneurs have inher- 
ited a province in their own image, but one 
even more isolated than before. Paradoxically 
Quebec supported the Free Trade Agreement 
because it felt no pressure from American cul- 
ture. Ontario, the province most mnundated by 
Américain pop, Was the most reluctant. 

The isolation of Quebec is often painful 
When American Phil Norton marrica Brigitte 
Bruneau of Montreal, they first tried living in 
Pennsylvania, bt under 
American indifference to the news from Que 
bec. They then moved to Montreal, where 
Phil was uncomfortable with the French: 
Canarlian taste for drawn-out bouts of smoke- 
filled conversation, So they compromised and 
rented an old customs house near Franklin- 
Centre, (Quebec, a mile from the border, sur- 


irigitte chafed 


rounded by apple orchards and silence 

Brigitte speaks to Philin French, he to herin 
English. ‘Two-year-old Gabrielle says things 
like, “Papa, more de (eau please.” He edits a 
eroall English-language newspaper in Quebec; 
che commutes to work in Montreal 

Now even the compromise has foundered, 
and Hrigitte has her own apartment, closer to 
her roots. “Although we each hold a fascina 
tion for the other's culture, there are real dif 
ferences that are difficult to bridge,” Phil 
wrote several months after [ visited them 


HE UNITED STATES and Canada share 
the longest undefended Dorder in the 
world. Each year more than a hiindred 
million people approach 96 legal bor- 

der crossings and thousands of informal ones 

Hybrid communities have evolved where the 

border bisects farms and country reads, where 

the line 1 more nuisance than necessity. Liars 
cattle sometimes wander back and forth, and 
business cleals are made without paperwork 

Guarding this frontier is the U.S. Borde 

Patrol withits electronic sensors and television 

monitors that sometimes nab a pair of cold and 

frichtened Guatemalans struggling from the 

S. snow bank 

The Rio Grande it isn’t, pomted out the 


Canadian woods into aU 


National Geographic, February [9oo 
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rit hing north irecto the CY, oe o Windsor, Corto rid, crow fuces the Detroc skylin 1 during 
a combined celebration of Canada Day and the Fourth of July. Having crossed the 
Detroit River, o Saint Lawrence Scaway link, the crew of the guided-missile frigate 





L328, Oliver Hozord Perry joined in. While few large American cities mark the border 
aso popuior place to five, four out of five Canadians dwell within a hundred miles of 


their southern boundary—and many wind up farther south than their U.S, neighbors. 





Morning comes early for Canadian workers 
van=-podling fo the Autopieo tn (showed, Where 
General Motors of Canada makes their hour- 
and-a-half commute worthwhile with salaries 
that stort af $17.50 an hour ($15 U, S.). At the 
plant, one of the lorgest cutomotive compleres 
in North America, roots weld cors that trovel 
not on an assembly tine bution self-propelled 


platforms to groups of workers. 





apenis in Swanton, Vermont Along the Wex 
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Yet the idee of a barrier along the border coming through these woods. ‘They get lost 
offends most evervone. “You cannot do it ind one group froze to death. In the spring you 
absolutery mot " etd Preston, “People here can see where families have been hing on U 
waive half their farms on the other side, their ground. You'll find a Bible, a shit 
aunts and uncles too. Some roacs vou n't For many refugees and emigranis th Peuith- 
shut down. These are nol the criminals. The ised land is not Amenca but Canaria, because 
U. 5.-Canada border is a living organem—a Canada needs people. Hut in the pret fou 
ife and culture. Wetry not to disturb it. years the human tow from misery around the 

Lint ear ‘orl aiternoon | went with agent Wore, (ia verwhelmed both counties 
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a 
Flcabighhy the sare nage 
of visitors —betwen 1G 
million and lt miilkon 

a year— explore each 
other's country, Cold: 
wealher sports area 
Canadian draw. 


Caribe 

Knowing no boundaries, 
the 185,000 caribou of 
the Porcupine herd roan 
between the Tuken and 
Alesha and could be 
affected by 

oil and gas drilling in 

the region, 


Geode traded exceed |50 
bilfion dollars (U,S.p a 
year, more than betwee 
any other two nations. 
About 20 percent of afi 
U.S. merchandise 
exports go to Canada, 
which suppias an equal 
share of U.S. merchan= 
dise imports. Carn, 
trucks, and auto parte 
make up about a third of 
the total trade. 


Give and 
take between 
neighbors 


O ARMIES DEFEND this 
N frontier, 5,535 miles 
(3,900 kilometers) long, 
Vet its delineation has taken 
many actimonijus twists and 
turns, like the history of those 
who have drawn it. 
American colonists launched 
their revolution with a futile 
attack on Québec City; a treaty 





Direct 

Investment 

Canada’s mines. wrellers, 
of, and chemicals stimu- 
late US. lereestorent. 
Canadian investors look 
to the U.S, ake for off, 
manufacturing, and 

real estate 


_ alee 


with Britain in 1783 first 
defined a northern border, West 
from the Bay of Fundy, the line 
began at the St. Croix River's 
mouth and ran north to vague 
“highlands” between Maine 
and Quebec, (Challenges arose to 
the location of the true St. 
Crom, decided in 1798, and to 
the highlands, finally agreed on 
In 1842. The U. S. won more 
than half the disputed area. 
From Maine the boundary inter- 
sected the 45th parallel, fol- 
lowed the St. Lawrence River, 
and traced the midpoints of the 
Great Lakes to Lake of the 


ONTARIO 


Pallution 
Airborne pollutants that a 
caude acid rain cross the 


Woods. After the War of 1812 
the border was extended along 
the 49th parallel to the Rocky 
Mountains, and to the Pacific in 
1846, after a failed U.S. 
attempt to expand the Oregon 
Territory up the coast to Alaska. 
In 1903 4 tribunal agreed to 
an Alaska Panhandle boundary 
sought by the U. S,, thus deny- 
ing Canaria free access to Yukon 
goldfields. Today, fishing rights 
remain an issue along thal 
boundary, a5 they do off the 
Atlantic coast— part of the vital 
ECONOMIC crasscurrents between 
these major trading partners. 
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Chronology of the 
U. gues border 


[783 Treaty with Britain defines the 
boundary —soon disputed—from 5t. 
Croix River west to Lake of the Woods. 
Isl Treaty of Ghent confirine moat 
U.S. boundary claims. . 
16f6 Western border is extended along 
4th parallel io the Rockies. 
1642 Webster-Ashburton Treaty settles 
key Malne claims in UI, 5. favor, 
146 Northern limit of Oregon Terri- 
tory in set af 46th parallel, rather than 
southern Alaska asthe 1). 5, wanted. 
19903. International tribunal accepts 
U.S. definition of Alaska Panhandle’s 
boundary, mow the site of a U. S.-Canada 
q dinpute 


ives. Internaticnal Gourt of Lhistice 
divides the Atlantic's Georges Bank, but 
fishermen's hard feelings continue, 






immigration 

Flow depicts citizens of 
each country whe 
changed sides in 188. 
Restrictions lifted by the 
Free Trade Agreement 


will Increase [ob-seokin 
inemignamts from ean 
to the U. 5S. ln addition 

a backlog of 70,000 

Third World refugees 
seek perminsion to remain 
in Canada, 






border in both directiona. § SEEEABIN, Lua a smut warnets wert 
Can ada tecelves morn Gar eprint seen t Betta” 
than twice the amount Fase CREEP 


from the WU. S. ae the 
U.S. gate from Canada, 
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America with thousands camped along its bor- 
der hoping to pet out 

Canuda has always been an option for the 
refugees of war and cansctence in America, 
sinrting with 100,000 Loevalists who fled the 
Revolutionary War because their attachment 
to the Bntish king was stronger than thetr 
etomach for rebellion. Blacks escaping slavery 
rode the Underground Railroad to freedom in 
Canicda before the Civil War. Andin the 1960s 
more than 20,000 young Americans chose 
(Canada over the war in Vietnam, 

The Reverend Lance Weisser, a Presbyte- 
Tan minister int 
of Huntingdon, was one of these (page 100) 
He left the United States for good in 1968, Mr 
Wersser has an ache in his heart for home, but 
he has carefully considerecdd his decision, He 
will stay a Canadian. He remembers returning 
in the United States for a football game some 
years ago, hearmne “The Star-Spangled Ban 
ner, ahd secing & big brass: band marching, 
its crill immaculate 

“Their identity was so solid that it was 
almost oppressive,” he said. “Americans are 
ao anchored in their 
own 200 years of history. They set it out from 
the very beminning: This is who we are. And 
they past have filled it out ever since. They-all 
know what to do on July 4. You pull out the 
snarklers. You put flags out anc wave them 
And do it up, fke like dinner 

“Here, people aren't quite sure what to do 
on Canada Day, Somebody puts up a flag 
Bul, it's-not the same. [t's just not the same, 
They're not filling out a dream 

‘fire Vou disappointed then?” [asked 

“No, No, I'm very happy here. [fanything, 
Canara fits me. [t's my country for that im- 
plicit reason. I'm oatsure of where I'm going, 
ani how ['m getting there. This country is 
abyays going through that kind of angst 





le rural Guebec community 


sosureof who they are 





ROM QUEBEC to Kingston andthe Thou 


sand Islands. where the Great Lakes of 


North America begin their stately ter 
race upto the prairies, the borceris the 
St. Lawrence River 
wall, Ontario, the St 


On the river near Corn- 
Reeis Reserve of the 
Mohawk Natton of the Iroquois Confederacy, 
which they cea 
the Partridge Drums," 





wrestles with itself 
Akwesasne is the only Indian reservation in 

North America that straddles an international 

border, 6,000 Mohawks live in Canada, 5,000 


Looe Grown, Oafierenal Forearm 


| Akwesatne, or “Land Where 





Cooperation and conflict: Awaiting permission 
to settle in Canada, Honduran refugee 
Francisca Pinto (facing page) finds shelter in 
Plottishurgh, New York. Tougher restrictions 
tireaten inumigrants atready in the U.S. with 
deportation, Conada welcomes: many, but the 
hackiog maroon thousands in border fowrs 
like Plattsburgh, which has opened tts arms to 
did applicants. 

A bitter dispute over gombling divides the 
Alohowk Nation straddling the border near 
Comveall, Ontario, and Massena, New York. 
Canadion whites flock to the U.S. side where 
some Mohawks operate casinos, protested bry 
others from Canada (top). Tension earlier 
spawned violence when antigaumbling forces 
seized slot machines ond then destroyed them. 
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im th ited States, Not long azo the maya reated. Th 
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Hoard edge of Anpericon culture spreads inte 
Yonge Street in. Toronto. Canadians strugele 
to munition their identity while their films and 
cirnvores are dominated by the United States. 
A cardboard American toon, [ohne Cash, 
sells automatic teller service at Toronto's 
Canoda Trust bonk. Affirms popular Cana- 
dian historian Pierre Berton: “We know who 
We dre not, even if we arent quite sure who 


weare, We are not American.” 


Che Wii ek before ; [reat e throurh Akwe- 
sasmt in early June, a barroom brawl had 
urched into the street and spread. Anti- 
rambling Mohawks had raided Tony's Veras 
International casmo, ripping out more than 
L40) Stott machines 

Violence escalated with the summer, In 
August a newly built casino was zulted Oy a 
mon tossing Aiolotoy cocktails ant armed 
with baseball hate and hunting knives 

Canadian band council chief Mike Mitch 
|! who WOrks with outside governments tno 
provide social services, speaks against the 
Famblers and the smugglers, while denving 
any part in violence. Mitchell lives alone for 
now, amid a tmderbox on Cornwall Island 
Amie rT Rees him Wired 

‘Our traditions are breaking down,” bu 
told me. “(steed monev. it’s hittme wus like 
disease, We need education, to be doctors, 
uUrees. srl | wa ye rs Youdon tneed an ectuca 
ton to pass out bingo cards. The rambling 
people tell me that it's about time we gave ii 
hack to the white man. We zot slapper: let's 
fap them back, Thev tell me you can't ext 
honor. And I look back at them and sav, ‘But 
Vou can lived ” 

ry ate eae Mihtint Francis Hoots is not convinces 
F| Sine “For us, Mike Mitchell ha mm vole. He 
toesn'teven have a face. Ino longer recognize 
PLETE als Hunan heirs 


MITE 401 along the top of Lake Ontario 
quickly turned from farms to urbas 
sprawl as I headed for Toronto. By 


Ciehawa the bizhwa nicked un two 





more lanes and heavy traffic to match. Wi 
rushed numnbly through tracts of industna 
parks and blue-collar bedroom communities 

Toront the power broker of the nation, 


envied and despised, holcling nearly 15 Petr 
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cent of all Lanarthans in its orbit and account- 
bey we . at | j . 
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Fearing lost jobs, Grnadian brewery workers 
protested the Free Trade Agreement (FTA) 
before its 1948 signing by Canada and the 
U.S. Such efforts successfully retained i duty 
on beer deapite on eventual phaseout of protec- 
tive tariffs on both nations’ goods, 


the Toronto Stock Exchange has thundered 

Opulent and nouveau chic, Toronto has 
been flattered for o decade as a city of the 
future, ome that works, an example for the 
U. 5, ones that don't. The skyline swells with 


banks, investment houses, publishers, design- 
ers, Smoking is forbidden in public buildings 
Handguns must be registered 

America does not impress Toronto. said 
Michael Adams, who conducts opmmon polls 
in Canada: “We stand back from your culture, 
with a wonderful perspective. All these chat 
acters marching by, 
ferent clirections. We pice oul 
the stuff we want, reject the stuff we don’t. 


wearing diferent cos 
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Thirty years ago we had our noses pressed 
up against the American dream machine. But 
since the 1960s Canada has gained selt- 
awareness. And here's the difference: We 
learn from your mistakes, and you don't learn 
from our successes.” 

The citv's heroes tend toward Ananciers 
anc writers. The Reichmann brothers bead 
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Qhympia & York, the biggest commercial 
landlords in Manhattan. Deve Eu. 
Taylor built Lyford Cay in the Bahamas and 
owned the race horse Northern Dancer. Garth 
Drahinsky founded Ane pies Odeon, atheater 
1 1,300 screens inthe U. 8. 

Beloved Margaret Atwood, novelist and 
cultural grande dame, has no counterpart in 
the United States. Writer Farley Mowat mace 
a bundle writing of the time the U. S. wouldn't 
let him in because his name was on a subver- 
ave List. 

Much of the city tunes to Peter Growski and 
his radio talk show, Wonmuneside, “ You must 
remember how recently we all lined up with 
whatever Great Britam did,” be told mein hs 
most affable and growling baritone. “People 
of my age crew up British—as part of the Brit- 
ish Empire. And now we have to figure out 
whether we're part of the ‘American Empire’ 
There hasn't been much time that 
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of rio 
we've just been ourselves 
But what grates on us & that we xnow 
everything about American facts, anc Ameri- 
cans know nothing about our facts, | can talk 
American politics, tell Dan Quayle jokes. You 
and I have the same vocabulary, Kut if we 
start talking Ottawa politics, there's no con 
Wersation 
thing to you. ‘That's a nuisance.” 
Toronto plays down being compared with 


Because I have to explain every 


Netwonel Geographic, Feorvary IP30 


Wew York (ity, but moviemakers use jt-asa 
Wew York look-alike: More than a hundred 
hims and TY productions a-year are rolling-in 
the streets, their klieg lights vying for attention 
with the traffic signals 

somctimies the streets are missing only dirt 
and squalor. City film commissioner Naish 
NMchiugh telléa tale ofSonny Grosso, producer 
of the cop-show television series Night Heat of 
adew veaurs ago: “Sonny looked around the set 
here and said, ‘Gee, this is supposed to be New 
York. This place looks too clean. You'd better 
ret SOME rarhace oul here S00 plastic bags and 
cans were strewn about. 

“They were shooting and then broke for 
lunch. It was a side street; they didn’t leave 
anybody there. When they came back, public 
works had cleanecl) the entire street, taken 
everything. Sonny got on the phone to City 
Hall, screaming, ‘We want our set back!’ ” 


ND ONTARIO fought against 
L\ereement, Mm part 


because they saw the empty cans and 


ORPON TO 
the Free Trace 





plastic bags acress the border, But the 
border seems too long, the links too strong for 
Canada to hide 
nariner lis trade with Ontario 
Hlone exceeds its trade with Japan. The 
nations have. been mo Wine tow arc Ah ODE 


America's bigrest trading 
is Canada 


Connon Growed, Differen! Drewes 


market since the 1800s. Four-fifths of trade 
wis free already 

Canada s acnmonious 1988 election hung 
on that remaming ftth. Prime Minister Mul- 
ection snd a 
mandate forthe FTA. Both oppositian parties 
were bitterly ¢ ippoesed. Free Trade proponents 
For 
Americans the issue was'of interest: for Cana: 
cians it Was a Crisis 

From his office on the 48th floor Brascan 
Limited President Trevor Eyton swept his 
hund across the Toronto skyline, past the 
gleaming copper towers and the yacht club 
sips on Lake Ontario, and declarer that il 
Was govcl 

With Labatt's Brewery and the Toronto 
Bloe jays under its umbrella, Brascan is one of 
the nation's largest companies. “The message 
of the business community wis, ‘You don't 
have the luxury to keep the status quo,’ 
Eyton reasoned 





roney's Conservatives sought ree 


took Out newspaper ads to allay fears. 


“The world t changing 


Seeking a door to the U.S, market eased open 
by the PTA, Dominion Terctile Inc, of Mon- 
treal—represented by Gary Wilson, center 
Ctlebrotes od merger of tts Coldwell! towel 
division with New York City's C. 5. Brooks 
Corporation, headed by C. S. Johnson, left, 
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Witthy. antl 
Wasn tany promise that tt would be ea A 
the FTA diin’t 
seamless, continuous process, The agreement 
Wee timely and right, and it was inevitable 
nd wll of it leaels 

Critics said the FTA would mean the end ol 


{ ingacle - alilith LO CON! 1s Own fTesources, 


to better living standards 


and thi the end of nationhood. They saw thi 
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school gymnasium last June to hear 
Barlow, chairman of the Council ol 
i coalition that campaigns to wp- 
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“C), Canida™; some called their prime minis- 
Lec Ln Lmorcan boothicker.” 
Chings are moving rapidly loward nationa 


Vlaude 


WOrKErs Are 


i} Farmers are losine 


wtter, ssid 
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Lear fens lone thousands of 


Thi ee: lclores Are closing. A wine to WE ij 


hor ih seve’ cla we Up be 


Later, over coffee, she contmued: “During 


tha erection necre vould ECTeAT i each 
ther. It was abusive, crazy. But passion 


were high. Virtually every popular see¢ment in 

the country is agamst the FTA 

labor, nurses, native people, senior cihizens 
Laid thatin omy travels it was hard to find 


teachers 


cre rhe 


Look. maybe I'm 


tis ground swell 
ing, She answered, “Maybe it's lone, Buti 
i astounding for our country to have this leve 
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of dissent, cur peaceful, quiet Lintry, 
ox months alter the elections 
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Ontario, The grapes of eastern Canada grow 
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South of the border where the RVs circle, 
Vancouver-ared residents camp in a Belling- 
hom, Washinton, shopping mall, Ay stoying 
put of Conada for48 hours, they can bring 
home S100 (Conadion) in duty-free poods 
Pheir trips odd meorly ao milton dollors a week 
i rrocer sitles inlocal Whotcom Comnrty. 
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Lanatian Wines | hat Compete 


tracts of Ontario into mstant 

SLPS. 

nays farmers to tear out their vinevards 
Howard Staff ts a burly man with calluses 

tor fingers. His family is 
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The Florida. 
colony: 
Quebec South 





ob HE SEA belongs Lo whorvet 


sits by the shore,” Cana- 

cian poet Louis Ductek 
observed, In Florida, where 
Pe eS SION has long been at. lest 
mine-tenths of the law, Conocians 
who have no south of which 
they can speak warmly, here 
established a firm beachhesd 
When the winter wind howts 
in Montreal, some 350.000 
snowitircs fly to their favre 
rookery in Hollywood, Flonda, 
Lhe Atliniie Ooast resort where 





the best of all things are savored 
in French. 

Hollywood advertises not 
heatec| pools but pircme chant 
fée Hockev games from home 
are televised in bars and hotels, 
ated a French-language radio 
station broadcasts from the 
beach back to Chueh “People 
spend six months here and never 
soeak a Word in Rinelish,” savs 
Jean Laurac Thomas, echtor ol 
Le Seletl de la Fiona 


French Canada's affair with 


Notional Geographic, February 1000) 


Florida is said to have berun in 
[O24 when two dozen lumber 
jacks arrived to help a developer 
hack parwclise out of a palmetto 
nels. Nore than their English- 
civnkineg countrvmen who favor 
Lie state's Gulf coast getuwavs, 
the French remain inseparable, 
breathing the warm heavenly 
Mir cing MOrming exercises 
fahove) or dancing to familiar 
tones at Le Club Canarclen 
Soe Canadians, such as Simon 
and Bella Sklarz af ‘Toronto {top 


lett), simply enjoy an enviren 
ment that feels like home 

* Life-style i more miportant 
than language,” one young 
woman told the author, “My 
firent own two golf courses in 
Montreal they're rich. But 
they don't go to Martinique or 
Hiwitt or other French-<peaking 
arte of the Caribbean. Chey 
come here, Mere they can live 
like they do mm. Montreal, Here 
they have their McDonald's.” 

Visitors inclucte farmers wha 


Common Ground, Different Dreams 








sk in the fruits of ther labors 


until fallow fields thinw for 
planting. They and fellow snow 
birds spencl 600 million dollars 


(Lt). Sj) ech seacon in the Sur 


chine State. About 50,000 
French (Canadions, including 
DOLITELCISTS, CoOchors, rnd baw 
vers, now make their home 
year-round im south Florida and 
dominate local real estate 

Long term or short, A fond 
miny (anadimns have found 
their place in the sun 
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Awalk on the wild sidein Maine, to the beor- 
ders left, in o forbidden temptation during the 
OCeotoeber moose season for hunters in Quebec, 
which ia mostly cleared farmland that holds 
littl: pome. So Quebecois build blinds in the 
middle: of the boundary, to-v to call Maine 
moose within runge—ind break the law if they 
pursue their quarry across the line. Maine | 
wardens bag their shore of poachers, such as 
one doleful Quehecois fined $300 (LU. 4S.) for 
(egully snaring rabbits ana trapping murtin, 
fisher, and mink, Quebec has its own mouse 
feison, ind in St-lyprien hunters disploy a 
diminutive hoc onmoment of unknowr 
ftittionality. 
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bravely on the skyline. Between the cities shad 
the massive treat Lakes freichters hauling 
wheat from Thunder Bay, iron pellets from 
Duluth, coal from Buffalo 

it Windsor the river is their 


buffer zone arainst Detroit. 


Por residents 
ind crime, and 
iu get areally unsettling 
fecling going over there.” said Richard Miles. 
“Dremember it from my childhood, When you 
came back to Canara, vou abwavse wave a big 


who knows what. “Wi 


eeeh of relief.’ 
The Ambassador richie ind the tunnel 
between Detroit and Windser t 


est careo traffic of anv U 


ear the heavi- 
S,-(Canatla crossing: 
trailer after tractor trailer loaded down with 
furniture, frozen food, and Oldsmohiles. For 


every new U.S.-made car shipped to Canada, 





a Lanadian-macte car comes back, as man- 
dated by the Auto Pact of 1965 

in the spirit of supply and demand, conser 
vative Windsor features nearly a doren strip 
tease clobs that cater mostiy to bosimesmen 
from Detroit. The laws on nuditvare bess strict 
im Canada than in Michigan. One attraction 
was Hal Stone's Female Boxing Revue from 
Hollywood, wit 





1 matthes between “U.S 


and Canadian” teams 
With more than 2700 exotic dancers in town, 
Is hard to miss them while shopping in the 


dy business section, One afternoon | met 
dancer-boxer Sindi Rome in a record shop ane 
asked her about Anos 

“T feel | could roller-skate around here on 
ERIE] 


the street and fee! like. safe =e 


Windsor remines me of Disneyland 


HE THUMB of Michigan's mitten points 
country— Lake Hutron*s 
lregrfian Hay and Muskoka Lake. All 
that water, and much of tt is sick from 


acid rain. More than 14,000 Canadian lakes 


i coves 


are neariy hebless 
Site LU niter| States counts lor alt crt this 
Woshingion has heen 


Slugiich mn forcing higher stancarcs on emis 


| 
high-flying DoLit 


sions from coal-fired power Hants in the Cbio 
Valley, A promise of relief 
Wr hen Presicl ri Mush wowed bi 


came fast June, 
neariy halve 
the harmful output by the year 2000 

[drove through North Bay to Lake Kipawu, 
aroute etched in my mind from boyhood when 
wn Boy Scouts hearer Fiotth to Conars each 
summer to canoe these chilly lakes. always 
eMem bering to b Citronella, apains 


Thirty vears later acid rain had not 


rife Che 


the Hues 
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yet deadened the water at Kipawa, even 
though the fish were smaller. But loggers had 
destroved the campsites where we panfried 
walleved pike and stoked the coal: as darknes« 
fell, and shivered at the manic call of loons. 
Jim and Joba and Ted, the best friends I will 
ever have—they remember. 

To the west, two towns named Sault Ste 
Marie, one in each country, bracket the Soo 
Canals and locks that hoist 85 million tons of 
cargo every year. From here the Great Lakes 
radiate like iris petals, mini-oceans with their 
separate storms and fishing fleets. The border 
bisects four Great Lakes, hut the basin i most 
often seenand studied a: a region, a continen- 
tal resource. Some 20 million Americans and a 
third of all Canadians rely on the lakes for 
drinking water 

Water-quality agreements over the past two 
decades have attacked pollution, and the 
downside is being reversed, But with fear of 
chronic global warming, bydrologists warn 





that future water resources will be at risk 
They gaze at all that water flowing north in 
Canada with longing; it simply disappears 
untapped into the ocean. Already two mega- 
projects m the James Bav basin have diverted 
water into Lake Superior. 

Adding water from the north is one thing, 
say Lanacdians; sencing water south is quite 
another. Critics charge that the wording of the 
ETA leaves openings for water exports to the 
U.S, Both Pree Trade negotiating teams deny 
it, but that coe: not mollify emotions; When 
linnis Governor James KR. Thompson pro 
posed tapping Lake Michigan through the 
Chicago Sanitary and Ship Canal in 1988, the 
wear the Mississippi was so low that barges lay 
on sandbars, the outcry was swift 

“Ti set alarm bells off,” said-Don Gamble of 
the Rawson Academy of Aguatic Science in 
Ottawa. “Tt became a concrete example of the 
kn of issue that Canadians fear most. This is 
very difficult for some Americans to under 
stand. They say, You Canadians have 20 per 
centof the world's fresh water, 50 whatare you 
so uptight about? Why not sell some of the 
stuff? Make a buck?’ 

“But water is:to Canadians as the Alps “are 
to the Swiss—something that transcends the 
resource. [t'sso mucha partol how Canacians 
see themselves. We're a land of rivers and 
lakes, Chur history is Built on it." 

It was French-speaking explorers, plying 
the lakes and rivers from Quebec to Manitoba 
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Moving faster ugalnst acid roin, Conada 
decries efforts of the U, S.—responsible for 
half that form of pollution in Canada. Spear- 
heading the attuck in Ontario, scientists from 
the Dorset Research Center test for acidity 
berncrth the ioe in the Lake Muskoka region, 
vocation-cottige country. Near Sudbury at 
the Inco nickel smelter, one of the continent's 
worst sulfur dioxide polluters, a major 
clecnup is under wiry. 


In quest of furs, who opened up Canada’s 
weet. Canadian berocs are not cowboys but 
voyageurs. And water is about the only thing 
they have more of than the Vankees 

“So when someone comes along and says, 
‘Look, we got a problem in the lower Missis- 
sopl, give Us some water,’ satel Gamble, 
“Canadians say, ‘Not on vour life!’ " 
ROUND THE GIANT HUMP of Lake Supe: 
rior, by the shores of Gitche Gumee, as 
Longtellow called it in dhe Song of 

Aiawatha, the Trans-Canada Hirh: 
way wove through a spell of granite gorges car- 
peted in fir and cedar, and tiny beaches 
slippery with rounded stones the size of clams. 

In Thunder Bay, maior port for Canadian 





grain, streams of boxcars funneled wheat to 
Mant storage silos an the lakefront. Conveyer 
belts with coal and limestone rattled back to 


National Geographic, February 1900 





In the distant fog 


Hil the boxcars up again 
massive ships were anchored, waiting 

To the west, past the marshes and lakes of 
Minnesota, the border levels to the 49th paral- 
lel, an abstract lime that defies geography. The 
Priclof roads that chops the western states into 
Hitthe squares extends unchallenged into Can 
Both sides look much alike. 

Ukrainians and Hutterites. and others look 
Ing to breathe free have colonized these cont- 
nehtal pains where summer burns and winter 
kills, but people are still wanting. In Antler, 
North Dakota, when his town was dying, Bud 
Kissner had an idea. He would give away his 
land in parcels and advertise for families with 
children who would stay five years and keep 
the Antler school from closing, Thatwas 198! 
Six families with nothing much te lose arrived 
to test utopia. The Antler school hac’ more 
classes, though only one family stayed for the 
full five years. By last July the colony was fin 
mhed, all but oné house torn down, 
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“Bud might have been all right,” said his 


nephew Bucky Kissner, “if he'd only adver- 
ised arcune| the A Ee But he Weil nation- 
Wide He had calls from California, Auws- 
tralia, Germany. They didn't know what this 
weather is hke when it drops to 35 below.’ 
“There wasn't any work acicled 
Hucky's wile, Shirley. “And some of them, 
they just gave up. [t's hard in these northern 


here. 
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states uniess you're farming or in oil. You 
can't puta hamburger stand up and make it in 
North Dakota.” 

Near Willttton my racio locked on to an 
Indian powwow, broadcast from the reserva 
tion in New Town, North Dakota, on FM 
1.3. To the pounding of the drummers, I sped 
along the prairies to the town of Plentywood, 
Montana, on the Big Muddy Creek. Sioux 
Chief Sitting Bull led his band across the bor 
der to (Canada near here, after Custer and the 
Battle of the Litthe Bighorn, “The meat of the 
buffalo,” Sitting Bull noted, “tastes the same 
on both sides of the border.” 
Lhe U.S. along this route, to be humiliated and 
finally sinin 





He returned to 


EGINA RISES from the prairies of Sas 
Ratche wan with a minimum of fuss 
Between the city and the border, fora 
hundred miles, I could see no houses, 
only wheat fields, 
mendowlarks swooping with pointed wings 
that seemed metallic, and astorm that kept no 
SeCTEtS aS it fathered on the western sky,swept 
the tombleweed across the road like litter, and 
st! the tall grass heaving 

These lonesome acres grow too much for 
Canada. The nation exports 80 percent of its 
fran, compared with40 percent for the United 
Slates, and that (Continued on page 126) 
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owned by Bruce Devereux (top 
right), stancing behind his 
daughter, Chiostine, and his 
wite, Dianne (Cheadle, at left, 
who serve a crew. Devereux 
had to posta S50,000(7. 8.) 
band to get his boat back, which 
Wis returned minus about 
7 000 Worth of salmon 

haves Paddy Greene, bead of 
Canada's Prince Rupert Fishes 
men's Co-operative Association, 
“We see (his as a mocdern-ciy 
Manifest Destiny land grab 








Wide-open spoces ore wetter in Sweetgrass, Montana, an onsis of saloons frequented by 


Conadians from Coutts across the Alberta horder, Customers from the north seek fa 
avoid the tax on alcohol that mahes thet own drinks stiff to buy, and moony Caneadion 


boars are closed Sundays. The road west leads to Woterten-Glacier International Peace 


Park, created in 1932 when separate parks on each side of the border were joined. It is 


now the first biosphere reserve monaged by bvo nations. 





critical difference creates a gulf between 
Canadian and American farmers. By 1986, :a 
bumper year for wheat, Third World nations 
like India and China were growing their own 
food. Exports shrank, and the European 
Community and the United States launched a 
price war. Prices plummeted, but Canada 
could not follow. Hundreds of small farmers 
were forced into bankruptcy. 

“Canada’s at the end of a bullwhip,” said 
Harvey McEwen, president of the Western 
Canadian Wheat Growers Association in 
Regina. “Most nations can pursue their own 
national need and then just dump the rest of 
their wheat, and we're competing with all 
those guys who are just dumping.” 

McEwen took me to his farm, 50 miles east 
of Regina, where his three young children just 
can't wait for him to finish building the swim- 
ming pool, He's also facing the old farmhouse 
with local limestone. He's added solic brass 
hinges on the carved wooden doors. We tram- 
pled through his fields of durum wheat, used 
to make spaghetti, ancl his yellow meadows of 
canola, which provides a light cooking oil. A 
small red fox ran acress the field in front-of us, 
and McEwen wore a starry look. 

"My wife keeps saying she'd like to retire 
someplace,” he said, “but I think she knows 
I'm sort of stuck where lam.” 


RIVING THROUGH MONTANA, I felt as if 
the continent embraced me. The grass 
hummed with sun and wind and in- 
sects till it seemed to vibrate. Black- 
eyed Susans crowded the macadam, The 
temperature: 104", Nothing on the radio but 
Wheat futures and Merle Haggard. 

Qn July 2, perhaps out of enthusiasm tor 
Canada Day on July 1, anewspaper columnist 
in Calgary, Alberta, published 85 things he 
disliked about the United States. 1 read his list 
on the 4th of July, at a hamburger stand in 
Malta, Montana, after a day of driving 

Among the offending things were Richard 
Nixon, evangelist Jimmy Swaggart, cruise 
missiles, the FBI, Frank Sinatra. He could 
have listed a full hundred, the columnist 
wrote, but he wanted to save room for 15 
things he liked, such as hot dogs and New 
England farms, And I thought, as the hours 
droned on and the land wrinkied into hillocks, 
that most Americans don’t know enough 
about Canada to list even ten things about it, 
good or bad. 
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By the time: | reached Sweetgrass, across 
the border from Coutts, Alberta, the Rocky 
Mountains hovered in the distance, and I was 
too tired to defend myself against John Buck- 
ley, whe propped his leg on the table in front of 
the Glocca Morra bar and opined, “Well, if 
you ask most people, like in Alberta, they feel 
about the same as Montanans .. . like you go 
down just this side of the Mississippi, and vou 
runa fence from there all the way to the end, 
and vou put about eizht billion volts on the 
bastard, and you keep all the people from the 
East on theirside, and we'll stay on-our side.” 

West of Sweetgrass and the prairies lies 
Waterton-Glacier International Peace Park, a 
garden of the massive and spectacular in 
Rocky Mountain scenery and a model of envi- 
ronmental cooperation between nations. 
Waterton-Glacier is the world's first interna- 
tional biosphere reserve, 

Sagebrush turned to pine as I climber! the 
Cascade Mountains of Canada toward the 
Pacific. Two mule deer, their oversize ears 
twitching, stepped from the forest and regard- 
ed the highway with luminous eves before 
bounding across. High on Allison Pass, the 
snow shill lay in pac between ponderosa pine 
and Sitka spruce, and the breath of winter 
hong stale among the skeletons of branches. 

Past the town of Hope the highway graded 
down to. the Fraser River Valley, and the air 
was tinged by burning cedar. Then came the 
stink of fertilizers, dairy farms, and the rasp- 
berry fields outside Vancouver. 

Inthe town of Bellingham, Washington, the 
paper ran a series called “Living in the Shad- 
ow,” with accounts of how the population of 
Vancouver and its suburbs presses down on 
sparsely settled northern Washington. Land 
values are rapidly escalating in Vancouver, 
due in part to new money from Hong Kong 
immigrants. Canadian investors are buymg 
up property in Washinglon, pushing prices 
past the budgets of the local people. 

Border farmland that sells for 35,000 an 
acre in the States costs Canadians up to 
$25,000 on their side. Near the town al 
Abbotsford, B.C., where more than 200 East 
Indian farmers dominate the raspberry indus- 
try, Sher Braich, a Sikh, built an English 
Tudor mansion in the middle of his fields I 
went there to see his son, 26-year-old Jivan 
“Jim" Braich, who had just graduated from 
college in business. There were skis and golf 
clubs in the garage and a Doberman panscher 
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Duty-free conversation crosses the border 
ct the Aalf Woy House, oa pub thot straddles 
the line between Dundec, Quebec, and Fort 
Covington, New York. Qwner Poul-Aaurice 
Potenaude positions the pool table in the 
U.S. Mhhere theres no entertainment tix.” 


In Blaine, Washington, a towering white 
Peace Arch marks the border. “(Children of a 
Common Mother” is insenbed on it. San 
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Mississippi River. Neay the turn of the century an Asian fungus 
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a long-dead mant (right) in Great Smoky Mountains 
National Park. Today Philip Rutter (above), president of the 
American Chestnut Foundation, and others are working 
ho resurrect the chestnut. Armed wilh mew knowledge, researcers 
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hear, Phe wood split witha 
straight grain and worked cms- 
ily, [t resisted weather anc rot 
and so became choice timber fio 
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gles, telegraph and telephone 
poles, cradles, and cottins, A 
budlt of chestnut would 
last. Chestnut bark, rich in tan 


mithot 
nic act, was ground to tan 
leather. And insmodern terms, 
rhesintil was arenewable 
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Close inspection af a blight- 
resistant American chestnut by 
plot pathologist Crary Griffin 
finds asmall number of spore- 
producing bodies on a swollen 
conker, signifying a nonlethal 
infection. Griffin's research 


is shored with chemist John 
Elhins of Cencord College in 
Athens, West Virginia, who 
grafts resistont American chest 
nuit scions to (Chinese rootstock 
(below) in hopes of developing 
o tree with blivht resistance. 














Battling Wy 
the blight 


PALDING the troeée thiroich 
crucks in its bark, the blight 
fungus Cryphonectria 
Pardsitica develops a sunken 
conker, indicating the pres- 
ence of the virulent disease. 
A closer look at the conker 
surfuce revedis the orange 
blush of stromata with black 
structures conftiining sexual 
spores dnd tendrils of aser- 
wal spores (A), These spores 
are transported throughout 
the chestnut’s natural 
range in North Amer- 
ica, Kurope, and Asia 
(map dnd inset) by 
birds, ineccts, ond 
the wine. 

As the flings contin- 
res to penetrate the 
inner lavers of the bark, 
if grows in threddlike fAlla- 
ments that fon out and girdle 
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with the virulent strain 
(CC). The resultis a less 
sienificant infection 
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Invader, Using every Means 
known to sclence-and practical 
exocrience, the epidemic had 


destroved wild chestnuts in New 





Western (onnecticut, ond Vins 
cachusetis. The commission 
undertook a chestnut firebreak 
a mile wide. Blight casi, 
leiped the break and raged on. 
Some chestnut owners heeled 
sei Seryvine A0VICe from the 
American Forest Prociucts Com 
pany, maker of telephone poles, 
to cut and él] ther trees before 
the blight could kill them. The 
oOmpaAny ¢ president artued 


“Every time a chestnut tree is 
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uitlized, mot only eitsaved but 
tiles conserved far the future.” 
What natural bhcht resistance 
lurked m the vast gene poal af 
American chestnuts may have 
Fone to carry wires for AL&T 
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Indeed the roots often refizsed 
to die. Bhicht would destroy an 
Pnitire stam. hen sorouts that 
had heen long cormant would 
race Slvwhard. Within a cecacle, 
blight would infect these new 
stems, Reproduction declined 
dramatically, and, with it, the 
chance to evalwe 

Frost s vindication came in 
Furone, Despite qunrantine 
efforts, blight appeared in 
[taly in 1935 and ravaged 


ancient archards and forests 





Attempting to isolate spores with fire-retarding foam, forest ranger 
Tere! Buchman speavs blighted trees before burying them (left). 
He hopes to protect blight-free trees in this stand in West Salem, 
Wisconsin. The blight does not harm roots, Fred Heboard, superin- 
tendent of the American Chestnut Foundation farm, ecamines 

the serrated leaves of sprouts growing from a mature stump, 
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Wading in thowsaqnds of 
mirrins, workers tend the 
chestnuts in storage cellars of 
ie Corn Vicwtiiris in cen- 
tral Italy. The product of culti 
voted chests that thrive 
throughout ftoly, morrons are 
large nuts easily identified by 
light and dark striations om. thu 
shell. When candied, they be- 
come i delicacy called marrons 
ginces (right). ost of the éex- 
ported nuts go to France, Swit 
reriand, Austria, and Wes! 
Greermany—with lesser amounts 
eotig to the United States. 
Christmastime in New York 
City brings owt vendors (left) 
Whe sell roasted Italian chest 


nuts by the bor. 
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Natural hypovirulence has 
saved the trees. Unger cut half 
his chestnuts vears agoal the 
prompting of a county agent. 
“Fle sail cut your trees and get 
your wood Everybody agreed, 
they said they're going, gone,” 

We walk among the trees nll 
ing sacks with nuts. “This one I 
call my fighter, because he hal 
go mich canker on him,” says 
Unger, indicating a particularly 
scruffy chestnut, “I wasn t giv- 
ing him much of-a chance, but 
he keeps on going, Chestnut is 
part of my life." 

The next day we visit Jim 
Comp. While tn his 80s Comp 
traveled Michivan with a college 
student, planting nuts anc. map: 
ping trees. “Woe drove all over, 
wherever people said there were 
chestnuts. We'd drive a hun 
dred miles to see a dumb ald 
horse chestnut” —quite wnre- 
lated to the American chestnut. 

Comps hobhy mspired work 
ers with the Wextord Soil Con- 
eervation District. ‘The district 
now grows seedlings and ships 
them, for asmall fee, toanyone 
whe wants to plant. an American 
chestnut. Last vear they hada 
record 5,000 requests. “Petipale 
are cry about the Anrenican 
chestnut,” said one district 
worker, [sa romance. 


EARLY BELOVED, we 
are gathered here 
today, in the sight of 





the ran ane the 
wind, the mountains and the 
trees, to join with one another 
nnd with this land in a bond of 
holy determination.” The voice 
belongs not to aominister butte 
Phil Rutter of the American 
Chestniat Foundation. 

“Today we place our fret 
firmiy on the trail that will lead 
to the restoration of the Amer 
can chestnut tree, Let us plant!” 
Two dozen shovels, meluding 
mine, break the wet, red earth 

The place is Meadowview, in 
Virginian. Rutter has come to 


um 
Ca a 


dedicate a 20-acre farm ae the 
first home of the foundation's 
breeding program. The effort 
aims to transfer blight resistance 
from Asian to American trees. 
Why net simply plant other 
species? The Chinese chestnut, 
Costinend miolisatmd, anc the 
Japanese, 
etand blight and bear nuts, but 
these are orcharcl trees, too short 
to compete with the native hard- 
woods of North America, The 
European chestnut, ©. crenata, 
succumbs to blicht ancl lacks 
ecological suitability, Cnly 
C. dentata, the American che#t- 
nut, could restore timber pro- 
duction to Appalachian forests. 
Charles Burnham conceived 
the foundation’: breeding pro- 
gram. Until his retirement he 
had studied corn genetics at the 
University of Minnesota. Then 
he Jooked te the chestnut 
Sclective crosses had been 
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tried before with litthe success 
Breeders typically mated CC 
dentaia with tC. mionacsrera, 
then backoressed the progeny 
with mollicssama. The trouble 
came in this second generation: 
Seedlings ¢rew short, with little 
resemblance to dentate, and 
guccumbed to blight 


Highly rot-resistant, chestnut 
wood was priced for buildings 
like this turn-of-the-century 
cobin in the Blue Ridre Moun- 
tains nedr Montebello, Virginia 
(above right), The straight- 
gplitting wood wos also used for 
fence roils. Almost alf 31] mthes 
of fencing along the Biwe Ridge 
Porkway ts chestnut (right). 

Mission House in Linville, 
Worth Carolina, is one of sev 
erul structures in this resort 
town sheathed in rugged chest- 
nut bork (middle right). The 
coarse groin of chestrut made it 
a favorite for rustic furniture; 
fine pieces such as this [Sth- 
century slant-front desk ina 
home in Dower, Massachisetts 
(for nivhit), are rare. 








Burnham | 
afew more generations of 

backcrossing, more persistence 
and more trees. the backernss 


method should work. 

if will requir fi canes T alk 
program will draw on surviving 
Amentan chestnuts, 
researchers suspect have a mod- 
icum of bliaht resrstunce. Tt ma 
gleo draw on seedlings irradi 
ated in the 1950s in the hops ol 
nroducing Oo resistant mutation 
Burnham met Rutter throwch 
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Planting a future generation, 
Harald Hannah, oat left, and 
Steve Shelley of the Virginia 
Deportment of Forestry will 
witch thre performance of 
this Asian-American hybrid 
in Meadowriew, Virginta 
Researchers ond voiunteers 
across the country continue to 
help fitikt the demise of one of 
America’s grandest trees. 
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MID ALL THE ACTIVITY ti 
bring back the Amer 
fin chestnut, some 
reasonable persons 
harbor-stronzg doubts: '“Urea- 
nizec campaigns to restore the 
SPECIES Are trivial in CoMmparset 
with nature,” sad 
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efforts to find resistant straine 
mntroduce hypovirulence, or 
Deed resistance. 

“HL chestniut-tree, freat 
rooted blassome;r, ( Are vou the 
lenf. the blossom. or the bale?’ 
asked Irish poet W. B. Yeats 
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Summer in Yellowstone, the 
yeur of the fires. Ranger Tom 
Tankersley leads visitors up 
Specimen Ride to see the 
renowned fossil forest. [rinks 
if siticthied redwood, entombed 
by Volcanic tlaods 40 onllion 
Years ago, crown the heiwht 
Among them lies micresconn 
len from the chestn 


Ltake 8h ancient redwood 


ut family 
arnt and look out across the va 


faint mist 


ver ed cle. but hotin 
ests of Yellowstone will grow 
back stra niger for the 
And the American chestnut 

For at least 40 million years th 
Chestnut has managed, without 
human help or hindrance, [t 
TEMES ATE TIC Mm the St Ff oF ster- 
vival, defenses we have only 
bern bo Wevcherctancd 


We brovecht the blight here; 
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f rom. the creative forces of ashen ids and alien 


isneyv and Georpe Liicas cratt and streak 
comes Star lours,; an attrac throuweh the im 
tion thats “leAl years: shead mense corridors 
ofits time! Gedinning im of the dreaded 
mid-January, CAPO0 and R2D2- “Death Star 

will] welcome WEL) ME L toy Pe cee WL! 


s iouTmmey to the Moon of Bn- lerriiving trek ervds 
dor and it looks like smooth And when wou land, you il i 
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dias Theme Park is the 
ultimate movie park thats.a 
hull dav of thrills! Theres 
Hollywood Boulevard to 
explore with tts famous Chi 
nese Theatre and The Greal 
Movie Ride. There's Super- 
Star Televisron and The 
Monster Sound Show, pre- 
sented by SONY. Meet Holly 
word hopefuls, gossip col- 
umnists (and maybe even i 
star or twa) on Your way to 
lunch at the 50s Prime Time 
Cate! 
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When vou take the fabu 
lous Backstage Studio Tour, 
you || experience amazing 

disasters in the Cata- 
strophe Canyon special 
eifects adventure and get a 
hrsthand look at New York 
Street, a giant backlot set 
used to film busy street 
scenes. You'll witness The 
Magic of Disney Animation 
and see actual meavies and TV 
shows being produced. 






















«aan hiss 
Piggy, Gonzo, 
— Forzie and the 
- fang are on 
their way to 
the Disnev- 
MGM Studios 
Theme Park. Starting in 
the summer of 1990, they'll 
be slarring in one of the 
wildest song and dance rou. 
tines yOu ve €ver seen, 2 
magnificent Munpel musi- 
cal review live and on stage 
every day. Phe troupe will 
also play a big part m the 


| ‘Sucwr you'll reser at men aor om fhe cote! of tone ckrocters. 


Look who’s coming tothe — | 
Disney-M ‘M Studios Theme Park! 





hy tas 


new Disney All-Star Parade 
down Hollywood Boule- 
Vard, along with a host 

of your favorite Disney 
characters. Plus, they'll be 
making personal appear- 
ances daily to greet the 
Disney- MGM Studias 
Theme Park guests. 








Incredible New Pavilion 
en ta of Lif e 
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Crantum Command Pitre Bair grritavnety fists pnaes hes rT yenur atte fie PPC, 








uture World at Epeot Gen- (has les Groudin, Bobcat Body Mars 

teristhe site ol Disneys Goldthwait, Dana Carver and Piunge mio wmner space 
newest pavilion: Wonders of Kevin Nealon. . ee an the ride of your life! 
Life, presented by Metro- You'll love the antics.of the 

politan Life Insurance. You'll Anacomucal Players, a troupe 7 

teat your stamina and skills of performers whase silly I Wonders of Life's most 
on the Fitness Fairgrounds, skits are all about what T i te ters Hone “ody 
celebrate wellness and health makes.us healthy and happy Wass nah year a totally new 
with incredible live and Au- Sample some healthy fare . tell ty ty nahh isis : 
dio-Animatronics shows, then stroll through the col- elke onncaablyth ec totectyemrcdir 


immune system as you dodge 
blood cells and antibodies at 
breakneck speed in a race 
adaimat attacking organisms 
that threaten to destroy your 
craft and youl 


hims and hands-on exhibits. orful maze of the Sensory 
Don't miss the hilarious Cra- Funhouse or watch a rib- 
nium Command show where tickling video called “Goofy 
You'll meel “Buzzy” and a about Health,” starring you- 
*hrainy cast including Jon Krow-wha! 

Lovitz, George Wendt, 





Tipton faerie firs rat 


] he 56-acre TWhphoon 


Lagoon is making big waves 
with sun-worsh Ippers. After 
all. who can resist 4 to 6-foot 
Waves, Warm sandy beaches 
and eight hair-t alsing water 
slides like the “Hurmunga 
Kowabunga!” Theres even a 
white-water raft ride the 
whole family can take 
together 

You can snorkel among the 
sea creatures at.an aban 
toned “shipwres k" int Shark 
Reef if you're feeling brave or 
stay dry and watch the action 


. Ped ‘ti it i dl idti F Lary q prry i a 


from “below decks,” Von 
spend the day just lazing 
alone € ogee Creck in an 
Innértube. Theres evena 
pool and plave@round for the 
little fr v called Ketchakiddee 
(reek, 


Lat 





Pleasure Island 
This is Disney's newes! 
mghttime adventure! An en 
lire land where anything 
can happen on any given 
night. At Mannequins Dance 
Palace, you can sharpen WOLT 


moves to the latest smunds, 


Mire ssifaid 





The 3ZFR Rockin’ 
KollerDrome blends reat 
sRating and terri 
Adventurers Club is a haven 
for the odd, the eccentric and 
the unbelievable! And at 
Videopolis E ast, a no-alcohal 

club lor the vounger set, mu- 
sic videos take control 

in all, there dG Seven 

Great clubs,shons, and some 
fabulous restaurants that 
rock into the night at the 
Disney Village Marketplace! 


ML ste 


DeltaPutsYou OnCloud9 
AtTheWaltDisneyWorldResort. 
en 





TakeA Flight Fantastic With The Dreamtlight Attraction 
Presented By Delta Air Lines. 
Let the sweep of the past and the vision This journey ite imagination 1s just 
of the future surround you at Dreamilight. one of the countless wonders awalting vou 
Delta's fascinating fly-through adventure at Walt Disney World. 


at The Walt Disney Worlds Resort in Florida lo arrange for an attordabie Dream 
Vacation" from Delta, see your Travel Agent 


will give you.a bird's-eye view ol the history 


of aviation. From its barnstorming be- or call Delta Air Lines Vacation Center at 


einnings to the star-bound heights and |-800-872-77RO6 


And find yourself on Cloud 9 


A 
DELIA 


The Official AirlneO} Disneylane 
219900:The Walt Disney Company And WaltDisneyWorld.. 190 Delta Air Lines, In 


speed of future flight 


“ 3 





ihsney Grand Fi foridiemn Beach evor! 





Domeys Village Resort 





oo want to plan on stay- 


ing at least a week Lo take 
full advantage of Lisney'’s 
three theme parks, two waler 
parks and all of Pleasure Is- 
land's nighttime entertain- 
ment! Plus, there are all 
sorts of recreational activi- 
ties, dinner shows, fabulous 
restaurants and an entire 


aa - 7 
Walt 


Disneys f TEST hase 





Hisney’ Bart Wilderness Resort 


shopping village. And right 

now is the best time to visit! 
During the first few months 
of the year, the theme parks 


are less busy and the weather 


Ss superb 

Accommodations at Walt 
Disney World Resorts are 
readily available at this time, 


For resercations call 


1-407-W-DISNEY 


or your fravel agent. 












The Onsmey dra, 


too, s0 you ll be able to stay 
right in the heart of it all. 
And whether you choose the 
rugged outdoors at Disney's 
Fort Wilderness Resort and 
Carmpytre yun or the refined 
elegance of Disney's Grand 
Floridian Beach Resort 

. there's a World of vacation 
magic waiting for you! 


isney | | World 
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Welcome aboard America’s moat exct 
vacation—from America’s Cruise Line o 
Premier 

Cruise 3 or 4 nights s tothe Bahamas. 
Premier's Cruise and [hsney Week vacations sail 


from Port. ¢ at pal minutes from the Vacation 


Kingdom You Ti s sail aboard the Starship Oceanic, 
Star/Ship Atlantic, or the new Star/Ship Majestic. 
Aboard your Star! Ship: All-out luxury, 
all day long. Ali the best, and more of it: Gourmet 
cue fr im early-morning breakfast to masterful 
midnight buffets. Theres great entertainment and 


activities , plus world-famous celebrities —like Gonty 


or Donald or even Alickey himself —; abe ard eve ry 
sailing plus year-round supervised childrens 


Meet famous celebrities — The 
Denes ¢heriecters are an beprd ahd rou ll knoe: one av mvt 
very Erie 


Kids hove fun—ond a room of their 
wn os special maiz. Leh about 
Rude (huurters™ 





What's an Chot Island? Ome look 


curt 8) never fiarpet. 


activities. And with our new Kids’ Quarters 
apache diy nck mde hase a SECONO Stat eroudm for 
your kids at very special rates. So you can enjoy the 
luxury an d privacy y of your own stateroom—and they 
ean enjoy t theirs, 

Choose your cruise —even your 
destination. You have your choice of Premier's 
$or4-night cruise and two Bahamas cruise itin- 
eraries: You can either visit charming Nassau with 
its duty free shopping and nightlife and then sail 
eka ep an Ont geeepin ara Hise of 


Or you can sail on | Premier's newest tt ship, the 
magnifice nt § starship Maje sctic, to i spect er iar 
Bahama Out Islands on our Abacodabra™ cruise to 


For a free Cruise & Disney Week brochure. 





ae eet ee) eee” 
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ree (Nener!!! Free Vecalion The Movie Kingdom Pork — it's 


iiglom resorts? * free renial cor everything you hoped it 
Pe GOUT aie orl Ere, eonld be. Sad then some 


the undiscovered Abacos. 

For the rest of the week, your Walt 
Disney World® vacation is free—ey en 
Vacation Kingdom resorts. Before or after 
your cruise, stay right inthe Vacation Kingdom— 
Disney's famous resorts are FREE if you book 6 
months in advance. (Book later and ibey cost just a 
few dollars more —or stay free in one of 1 rh inda’s 
finest hotels.) Choose a 3-night cruise and you'll 
have 4-nights free in Orlando. Sail on the 4-night, 
ll be three, 

There's so much to do,..and we've made 
it all so easy. And so inex pensive. You ll have a 
free Budget, Alamo or comparable rental ear for 7 
aS, plus admission tickets to the M; ame Kingdom 


all 1-800-888-6759. 
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EL Menter—1 trig aoe (he Lhignew — WM Stadion Theme 


Oro. A jerry into Lemnos Park. A working movi+ ehodin 
Al it's all incloded free and dvnamile tour 


Park, EPCOT Center and Disney’ S newest attraction. 
Dee ney-MGM Studios Theme Park. Even a free tour 
if Spaceport USA at nearby Kennedy Space Center, 
Pithory way Vou plan your week, rates for Premier's 


ruse & Disney Week start at only 5695; 


For our all new Cruise and Disney Week video, 
Se fl is 54.95 (orice op nts Lowards Your eruise 
booking) to Premier Cruise Lines, P.(0), Box Sti, 
Cape (arave ral, FL Soba. 

Call your travel agent now for details. [tall works 
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Che Offical Crease Cone of Malt Disney World 


A wel fothink df all started eriha@ mouse 





THE MAGIC KINGDOM PARK 


The American Express Card 
the offictal card o 
Wale hisnev World and Disneviand 
J inn ersiip 
5 hieas Hs LYMieges, 





Dont leave home Without 





FROM THE PRESIDEN] 


Our Canadian Friends 


HEY ABE TOUNGE pre more likely to have echul- 
dren at home. They watch less television and 


read more books: They have taste far geoorn 





phy, science, and photography, and they are 
shehtty more critical of this magazine 

More than S300) strong, they are 
the. Cainndian members of our Soci 
ety —the largest nationality outude the breath 


Umted States—itrnkl we learned such 


bits. of niormation about them a few 


Years oo from SuUNeY COMPAnne 
VWinerin members, 
uu tamly that fas 

| 


Swimmers in Nove Sootie for more than a century. | 


them with ow 


As a member cl 


Gonsider myscil part Caniucdian. Thus | think | know 
ihe faces that wo with these statistics: They ure pen 
and tnendly, forthoght, full of humor, gentle. ind 
etched with a stubborn character 

An vel lam feminded of Pe thing a member 
from Quebee «rote on the back of his survev form 

“Sometimes | feel you don’t know tooomuch about 
is. he stated. “Or perhaps vou ore too indifferent 
mone Whit Wwe are 

That 2AM Messe Vil dion trea enw ii — Hs 
been voiced time and again during the past cece his ies 
CLinadians debate the merits of closereconomic ties 
with the United States. A survey commissioned by 


Wiaiilean 4% Magazine seemed to hear oot the claim 


Shootin bia 
i cise merely, fri 
Arann, Duorce Alcan 
aaa 2 roreiy Ades. 
Araek foeke deligat in ae 
pore firrough Sackets 

Harbor, New Yeord 





Wniy ane in nine of the t). &. citizens polled correctly 


named Bran Mulroney as Canada's prime minister: 
OW porocht mistakenly said that Japan, not Canada, 
WHS GUT nation § Ti eest triding partner 


7 =) = - = —— oh | 
Lopsidering such lack of-awareness 


vies 
Cunadiins for 


nO Could blame the 
being annoyed with their neighbors? 

‘Part of me would like to talk to 
Amencans ind say, there's more up 
than cd 
Ait pes” 


here Moose, MoUnINSs. wn 
Toronto pollster Michiel 
Adams toll Senior Writer Prt Vesi- 
lind, whose reportim the LJ. §.-Canada 
border appears in this issue 


In fact, that ther own ocountry has nothine fo he unfie 


"anacians ore feehine. 


nor to, that we have created here a country that, in 
tertis of qualityof life, is one af the best inthe world— 
if mot the bees ,~ 

L couldnt agree more, Canadian onety, [or mmc, 
his always held an appealing mixture of tradition and 
new ideas, of hard work und compassion and pride at 
place. And if the U.S. ond Conadsa are destined to 
Tow even closer in the vears ahead—asthe U.S. and 


7 


Mexico may also —we would all benefit froma fresh 


ettort to know one another better 








Pure exhilaration. 

That’ the easiest way to describe 
the new enteral aah a 
to those 1 





hake die nad 6 ia poner ole 


a Gear lile ian hor kere 





sett the wheels wich the eg Ape Eagle. Chrysler Motors 





| deo ‘information.‘on the 


a7ro Perce end pererinnan iow f yeaet.cr 70.000 moira ane] again came hochy rest-ietag tor Tears or WOOK) mikes. See (ied errant at doi Berrian apply. 
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America is coping with the problem of too 
much garbage—160 million tons a year Ten years 
ago, we had 18,500 landfills. Today, it's 6.000, with 
2.000 more due to close soon 

Some people believe that banning plastics 
will solve the problem. We don't 

First of all, if plastics were banned, we'd lose 
Safety and convenience features such as closures 
for foods and medicines, shatter-resistant bottles, 
fraezer-to-nmicrowave packages, and wrappers that 
breserve food freshness 

A 1987 study showed that if paper and 
other packaging materials were to replace plastics, 
the energy to produce the packaging would double, 
the weight of packaging would increase four-fold, 
the packaging cost would double, and the volume 
of waste collected would increase 214 times. 

Myth vs. Reality. 

The thinking behind a ban on plastics is 
based on myths. Myth #1 is that plastics make up a 
major part of our solid waste. Fact: according toa 
recent Study plashcs make up about 1856 of the 
volume of solid waste in our landfills. Paper anc 
paperboard account for 3890: metals, 1446: 
glass, 2% and other wastes, 28%. 

Myth #2 is that paper and other normally 
biodegradable products will solve the problem 
Fact recent landfill excavations have tumed up news- 
papers buned 40 years ago—still perfectly readable 

Myth #3 is that plasbes are not recyclable 
Fact plastics are among the easiest matenals to 
recycle. 20% of all plastic soft drink botties were 
recycled in 198/, Recycling takes plastic tems des- 


tined for disposal and turns them into useful new 
OrOGuCtS. It Can tum plastics into @ “natural resource” 
Recycling ts growing. 

At Amoco Chemical, we believe that the 
solution will combine recycling, source reduction, 
landfilling and modem waste-to-energy plants. Eve- 
rything recyclable should be recycled—yard waste, 
paper glass, metal and plastics 

Today, almost 200 companies are recycling 
millions of used plastic containers into bathtubs. 
hiberfill for ski parkas, carpet yam, trash cans. traffic 
cones, floor tas, and “plastic lumber” 

How Amoco Chemical is helping. 

Amoco Chemical is sponsoring 4 program 
in New York demonstrating that used, polystyrene 
foam food-service containers can be recycled into 
insulation board for commercial construction, 
Caletena trays and office products 

We're parbcipating ina consortium wath 
other major nastics manufacturers involved in the 
construction of regional polystyrene recycling plants 

We're encouraging the start up of new 
recycling efforts, helping to find better ways to col- 
lect and Sort recyclables, and supporting efforts to 
create markets for recycled plastics products, 

At Amoco Chemical, we believe that recy- 
cling can play a major role in helping America solve 
its Sohd waste problem. Betore we decide to return 
lo the past, let's remernber that the good ald days 
were sometimes the not-so-good old days 

Fora free copy of “Aecyeling. Da It Today 
For Tornorow.” write Amoco Chemical Recycling 
NG, 200 East Randolph Onve. Chicago, IL 60607 


Recycling. Do It Today For Tomorre 
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La Ruta Mava 


rm ah Lr r | 
SMe y Vout 


Lita Fa LAG hak 


sible borders clis- 
poly te the 


oF i | | r 
i i 
tt Wy it i ] i 


cussecl in the October 1989 issue will 


remaincer of the Ameritas and 


only for conservalion fd tourism Gul aso forthe 
LT bios ri 
[1 is aporopriats at Calakmul 
would have accomnlished nothing, inching the 
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biosphere reserve, without the dedicated peome 


nhabitonts o1 


ico add thal we 


¢ Secretariat of Public Education, the 
Wationnl [netiivie of Anthropolog and History. 
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rban Deweloomentand F.col 
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We are happy to share with 
from on Barly Classic Mava tom! 
this extraordinary jade below! of 
the ruler buried there about Af, 00 


WiLLiaM FoLaN 


= | I i 1 
| Poa read 1 uf Pee aa a | f 


Phe cuegested development planfor Kuta Maya 


Hy F . 
we i 


nimining iiportant considerations for 
levied- 


ib tourist-ortenterd, theme-park 


environmental PROTECTION a COOnrrTE le 


? 1 =e 
opment, Proposes 


onmncept thal Ww ld enrianper one of the mos! 


Jaguar, o1 





fascinating sspects of the Maya area! it authen- 
ticity. The isolation of the region has more or less 
preserved the zome's mysteries and unépoied 
hewuties, As in much of Latin America, it is still 
the tourist's duty and pleasure to discover the 
attractions, Phe cableway pictured on page 422 
better suits Disneyland than Palenque 
SAUL BITRAN 


Pittsburgh, Pennyvivenia 


Che-article continues a series of exceptionall 
ports on Mesoamerican 
FOGRAPHI 
wo views of a pyramid at Tikal are 
wrongly identified as the Temple of the Giant 
Tempie |. You actually show Temple 
Hl on the west side of the Great Plaza. It stands 
only 1275 feet hich and a squat vv rsjon of Tem- 
ple I, which rises to 145 feet. Your pictures were 
nrobably taken from the doorway of Temple I 


Watren H. MASSION 


Oklahoma Cry, 


well-cliuimented 
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page 45 1 


Cannon 


Comrect. Por an opvervici iy Pika see NATIONAL 


Deceminvyr POTS 


Pox ER ¢ ee 


rh RAP Te i rus 


Phe feature on the ila i WHS Supe rhe Mut while it 
vividly ) 

mrcds: it muted the murderous religious practices 
of the ANneCweNn aya De ce hnolars 
judmental of the religious practices of their pre 
ferred subjects than those of their own culture: 
Can Vou suggest a recent publication that exani- 


i; Lit A "i . 
utlined the relimous Giotry Of Le Span 


tend to be less 


ines the anctent Mava religion? 
RAY POINDEXTER 
Sumner, Washington 


Scholar try to analyse ci iyrol dato wife 
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Maya practices. i 


i ‘ i 
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ent works covering the Afave 
2 Ancient Maya fy Moriey, 
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Brainerd, & Sharer ( {983 


Bares fy As 


onc 


Aele and Miler! 1Tvaa) 


has IPpPene 


fan entire new world of 
itement for one whose cultural ideas have 
come almost entirely from Europe, Thank you 
Wilbur anct Kenneth Gaarreti, for asuperd piece 
of work. T shall continue to read more about the 
Wave heritage 
HENRIETTA fo 


Center Mimic, vet 
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We hie Ce 


1% acorn wordpecker biologists we must take 


ved the Mava wildlife photo section, but 


issue with your cdescriphon of storage trees as 
“insect traps baited with fermenting acorns 
Alos, vou have fallen victim to the infamous 
‘orub theory, First proposed in lSho, il was 
discredited in 1895 but hawnts us to this day 
Loorn woodpeckers eat acorns, not grubs. In fact 
most grubs burrow out soon after the acorn 1s 


cfnred. The point oF indiviiual Loree oles 1 


National Geographic, February [990 


ALL OVER EUROPE. 
THERE'S SOMETHING SPECIAL IN THE AIR. 





Td eur pay den ae *} i | a a oe : i 
The eoiden palaces of France. The hidden casths of Germany Th 
Great Bnitain. Europe tsa truly magical place. Ane this year, American Airlines can take 
FOU TO More Oit Daan ever With service to 14 wondertul European cities. And aon Letkale 


Fly AAway Mications™ packages toall of them. So let us are [ scl Airlines 


4 a. | . | ma L ; 
TAO VOUCWNIERE TTS Some4¢rnineg spoeciil in the ai 


to allow the acorns to dry without fermenting 

In addition to habits, the acorn 
woodpecker has a highly unusual social system 
Tt hives in wit amounts to & COMME: Males 
share access to breeding females, who Lay PRES in 
4 communal nest. Offspring delay dispersal for 


its. storare 





several years and help at the group nest, 
PHILIP HooGce 
MARK STAN BACK 
Hastines Natural Aistory 
Reservation 
Carmel bailey, Californian 
A wonderful October issue, and what a real 
map! I wish we'd had it on our tip to Maya land 
witha eroup led by Mayanist Christopher Jones 





ATencH lowes [ hi Be arvin Like nM coihett 
minivan cn the nod Just ask Leste Nye of West 


Bloomfield, Michigan about her ‘89 SE 


“Sure. im your typical 90's mother all neht Full 
a Lanivaen inthe 





cme doo. Full tine nmvom, And 
garage. Too much to do Too lithe me 


At Izamal (pages 446-7), after climbing the visi 
ble pyramid and touring the church, Chris ted us 


across the plazaat extreme left intoadebns-filled 


courtyard behind a littl hotel, There amici cis 
corded ida cans he pointed out what isieftofthe 
base of the third pyramid, believed to be that of 
flints. Trees grow out of it, and the 
hotel proprietor Geened amuse! that we found Sc 
much of interest in his backyard 
EMILIE E. MULHOLLAND 


Qakiva, New Jervey 
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Copan 
As I tried to imagine the immensity of the task of 
restoring the Hieroglyphic Stairway of Copan, | 


“Get the ads to-school, our two plus three more 
from down the street. With volleyball alterwarcs 
Not to mention groceries. Pick up a load of furni 
ture down inhi: Aund mv hushand’s carting an 
exhibit to Wisconsin 

“Then Skiine in Colorade at Chosimas. With our 


recalled your January 1983 article on “Indonesia 
Rescues Ancient Borohbudur,” which referred to 
21975 DBM system developed to helpinthe resto 
ration process; Would such a system be applica- 
ble to the Copan Mosaic Project? 
Manco Powo HERNANDEZ C 
Chester, Georgia 


George Sivart replies, “Probably not. Fors the 
piveves memset be deciphered by epigraphists, An 
Vicon numoer of clones are missing, and 


MmInY Ore craded Pevond rradability.* 


[In his fascinating article (seorge Stuart writes ofa 


cache of ttems inclurcting bloedlettineg lancets of 


etineTaY and 28 anemone = CH es Seo Anemones 











1. my * 
cele - 


de 


rt pa 
; | ‘ 
L 


be 


ied : 


ie _ 
Caravan inaded full of luggage, gear and presents 
for the whole fanmily, Zipped up Vail Pass ar 64 miles 
por hour without o problem al all, by the wat 
“Dont worry about tonight. We'll drive. We've 
Bol the roam, Pick vou UD a seven 

“And Alhson, please dont fight with your sister 
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1990 Grand Caravan SE. Or ask J.D. Power & Associates, they pave 
Lorain re Aes Customer tantaciod racing of any Americas mination 
OF ark your dedier, hecise fe con give pow F1,052 worth of options on a 


Canine LE at ae exira fort! Pretty imiprescsive, hich 


“You know, [just cant imagine not 
having. Caravan” Neither can we, Leste 


either Can we ee 
The new spirit of Dodge. 
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are soit-bodied coelenterates and have no SDIMNES. 
[would cuess he meant to sav sea urchin 
STEPHEN WALEER 
iuita £00 
fulsa, Oklahoma 
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The razor-sharp edges of the “eccentric flints" 
on pages 492-3 are clearly serrations as on mod- 
erm cullery blades. The alternation of two to 
three small serrations with one or two larger, 
deeper ones resembles in form and function the 
teeth on a crosscutsaw. The blades also are 
“Wentiiated,” reducing weight and wind resis- 
tance. The Maya blade cutter has made use of the 








Lyndsay cever Wht sits in the wayback! 
“On top ofthis, im an attomey and I've gota 
bie caseload, And | need our Caravan for that, too. 
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Ask one of the 3 million Americans 
who've survived cancer, if the money 
spent on research ts worth tt. 





We are winning. 


- Please support the 


The space coninbuied asa puis serie. 





blare’s ventilation to provide additional cutting 
edjes on the inner shaft and barbs, suggesting a 
most lerrifving aspect of the Mava blade—the 
cut and then the kill, | suggest the sophistication 
of these blades evidences on “arms race” in 
Maya stoneworking technology, rather than an 
art dedicated to mere emblematic authority. 

WILLIAM T. Lrvincston IT 

New Fors, New York 
Photography at 150 
As a photographic historian, 1 was extremely 
impressed with the in-depth research and clarity 
expressed by Eria Zwingle in “Seizing the 
Licht.” Her work presents a historical vet philo- 
sophical perspective to the first 50 years.of photo- 
graphic art, Although photographic technology 
has advanced tremendously, the beauty, sim- 
plicity, anc artistic creativity of the early masters 
remain Unsurpassed, 

C. E. LINDGREN 

Courtland, Mississippi 


I did not think “Stone Wall” was attributed to 
A. J, Russell (pages 542-3), Other sources credit 
Mathew Bray. Should 7 conclucke that many 
photographs credited to Brady were actually 
taken by Russell or by Alexander Gardner, 
another employee? 

EDWARD NEMETH 

Lincoln, Nebraska 


Ves, Brody was eredifed with most photographs 
taken by his associates, a common practice then 
This photograph, taken by a camera the size that 
Russell often used, came originally from an 
album of Gen. Herman Haupt rat Russell, his 
staff photographer, assembled. 
Horse Ferry 
We still have a man-powered ferry in the U. 5. It 
crosses the Rio Grande, 15 miles west of McAl- 
len, Texas, at Los Ebanos. This three-car ferry 1s 
pulled by six men-and is operated by Mexicn. 
LOWELL FISHER 
Troy, Ohio 


The illustration of the boat propelled by oxen in 
Roman times may not be so far fram the truth 
as it seems (page 549). James Thomas Flexner 
writes in Steamboals Comte True: “Tt is said that 
the legions of Claudius Caudex were taken to Sic- 
ily in boats propelled by paddle wheels driven 
by oxen.” | 

JOHN A. Perey 

Rockland, Maine 
Letters should be addressed to Members Forum, 
National Geographic Magazine, Box 37443, 
Wishington, D.C, 20013, and should imciude 
sender's address and telephone mumber, Not all 
letters can be weed. Those that are will often be 
edited and excerpted. 


National Geographic, February 1¢90 


The Panda: most lovable of the endangered species... 
a Bradford Exchange recommendation 


ne ot the world’s most beautiful and unique crea- 
tures... .now portrayed as few peaple will ever see 
it. “The Panda,” a historic first issue sponsored by 
The Wildlife Society, 

The result of naturalist artist Will Nelson's extraor- 
dinary joumey to the giant panda preserve in Szech- 
wan, China, “The Panda” collector's plate is crafted 
im full cobor.on W. 5S. Georee fine china. And like 
exceptional first issues that now command 
hundreds of dollars on the plate market, “The 
Panda” appears to have what it takes to go up in 
value once the edition closes 

Not all plates go up in value; some go down, But 
the edition af “The Panda” is strictly limited toa max 
imum of 150 firing days,.and demand is expected 
to be strong. So if you wish to obtain this plate at 
the $2750 issue Price, please act socom. To order your 
plate—fully backed by our one-year money-back 
Sila rantee— send no money now, sim ply complete 


and mail the coupon at right 
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Order Form for “The Panda” 


[he Bradford Exchange, 
Trading Floor | 
[HS Milwaukee Avenue 
Chicago, IL 6064 
Please enter my order for "The Panda” | under. 
Stand [need send no money new. [will be billed 
327.50), plus $3.19 postage and handling, when 
my plate is shipped. (Limit: one plate per 
customer. | 
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Mono Lake to Get 
Some Water Back 





mee 194) Lis Angeles has Seen 

obtaining about 15 percent of tts 

wateruoply by diverting Streams 

that feed Californias Mong Lake 

Now the city has been tok to stop 
taking +0 nivel water 

The Jake—just cost of Yosemite 
National Park —is an important habitat 
for millions of migratory birds and the 
brine shrinp-on which they feed: Since 
the diveraon bepan, the level af the 
lake has dropped more than 4) feet, 
creating land bridges that make birds 
on istand nesting sites Vulnormble to 
prewotors, ootably the coyme (a- 
noxat. Groorarec, October. 1981). 

An El Diiredo County judge has 
ordered Los Angeles to lomit diveroon 
of Mono basin water until the lake can 
rie to an acceptable level. Meanwhile 
the state has authored ws mich os of 
millivn dollars te help Low Angpebes pay 
for new water sources. To get it. the 
ety ond environmentalist must agree 
on woys to preserve the Inke 

“We're laying the groundwork bir 
solving the problem,” said Martha Da- 
vis of the Mono Lake Commintize, an 
environmental group. But city officials 
contend that the furids will pay only a 
fraction of the costs of alternate water 
supplies—most likely purchased from 
farmers in the San Jooquin Valley. 

A state agency has begun hearings 
on whut changes to make in how Los 
Angeles gets its water. 1 wall role on 
Mong basin water rights by E95. 


Good News Hatching 
for Whooping Cranes 


| thdlife officials. are not yet 
whooning for jov. But they are 
amiling with rehef at a steady 


prowih in the miupsber of wihcoceprinag! 
cranes, o bird that had teetered 0 the 
odlee of extinction (Geoiwarinc, May 
O79, Ann) (S64). The crane popula 
lion, Which dipped as low as 2] in the 
mid Pls, has terpepetel 200), inclucting 
more than 1) in the wild; and is climb- 
ing. By the mid-19%h officuls hope to 
relense 14 to 2) captive birds annually 
info the wild. A. fleck of cromes uf 
the 1. 5. Fish and Wildlife Service & 
Panixent Widiife Research Center it 
Lave, Maryland. moressed cnoagn 
for 22 of its 44 bis to be transtcrred to 
the International Crane Foundation 
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incility in Baraboo, Wisconsin, lat | 1990 Census to Take 


fall Splitting the flock will protect it 
fram catastrophe if drease sirikes, 
according te Scott Hereford, crane 
Mock manager at Patawent. “Yeu deen | 
want to put all your ems in one bas 
ket,” hie says. 

The listinmnnint wild flock—whnch 


breeds mn Caracka and winters at the 


Aranens National Wildlife Refaee in 
Texwe—now numbers nbout 140 ond 
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produides LO to 15 chicks » your, But o 
flock that summen in the Rocky 
Mountains. introduced under a LU. S.- 
Canada agreement, dropped last year 
he 19, mestiy male. A femak: born at 
Potment was shipped out best spring in 
hopes that she would become fall of i 

ceeding pair She “took up” with a 
mile, Hereford says, “bot when the 
Noack Tew south, she remains.” 





it TIGER by the Tail 


~ AOMAL GExiRArHIC has to = 

duce 1] million copies of one 

map.” save Robert W. Man. 

“We have to produce one or two copies 
ca million erraps. 

That is how Mary, chief of the Geme- 

niohyY Division of the Census Bureau, 

explains Why 325 million dollars—and 


mare than a decade —ure bring spent 


lo compile a gigante data base file 
culled TIGER for this vear's decennial 
census. TIGER stands for topologicul- 
ly integrated geographic cneming aed 
referencing, and never mind what tft 
mena. The syatem ts designed te make 
sure that every const taker keecrws the 
arca he or she is responsible for, that 
every Consus supervinor can be ccriain 


P. that an orca hasbeen covered, that cen: 
1 so information can be disseminated 


accurately about iteas as lores as any 
of the nation's nearly 3,200 counties or 
mm small asa city block 

Werking in coopertion with the 
L!. §, Geolegical Survey, Marx ond his 
Census Bureau colleagies are asscim- 
bling.a computer file that contains — by 
name aed in digitined map form—the 
range Of pdeclress numbers for every 
stroct aiid pomtinthe gations 345 larg- 


eet urban areas, cvery creck, lake, rv 


er, and railroad. They have devieed a 
way to produce ihe iniliviclualied 
mapa that cnumerators. will ue when 
thev collect census datu beginning 
April 1 and that analysts will use when 
they stualy the results 


TOYOTA 


“Its a car you can 
depend on for those 
who depend on you 


Toyota Corolla is named the most 
trouble-free new car in its segment* 

When it comes to taking care of those 
who depend on us, we all want nothing but 
the best. And that's probably why so many 
people buy Toyota Corollas, 

Because Corollas have the reliability 
and dependability young families need. And 
the comfort and style they want. Combine 
that with the performance and economy of 
Corolla’s 16-valve engine and it's no wonder 
that Corolla owners are finding they love 
what Toyota does for them. And for those 
who depend on them. 


“loyota, I love what you do for me” 
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Gentiles, Demonyms; 
What's ina Name? 
DT besten of Sew York are Now 
€ Yorkers, und people who tive in 
jt Rome are Romans, But Oxford 
(irs are Laoniins. rireiederts of Lives 
peal ore = Liverpudhans. Tolka {hom 
Mowiw are Muscovites. ond thos 
who make them home iti Move Jaw, 
Surah hpeswiilen . fone Alcea J ev pers 
There are some sereral rules for ene- 
ating Such tems, bat they ane cften 


broken. Am. while we're abit. whirl do 


you call the words that identity the nes 
deats ofp given place”? 

Recause English has no pocepice 
ten, Alan Ravburn. @ past president 
of the Americon Same Socety and 
euecutive secretary of the (anwdian 
Permanent Commitee on Gecgraph 
col Nomes. tried 00 invent dng. ~] 
tested several farms.” says Hayburn, 
“ricluding "citonyml —ugh!—but all o| 
(hem sounded sy artificial.” Freally, he 
borrowed a Freneh term: ahrtile. For 
oearniple, the serial for schmiecene fran 
Vancouver & Varcouwerite 


Se 
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Writer Ful Dickson, author of 
newly. publiied back entithed Wha 
De You Call a Pee Pron 
huseoined another tenn: “derwinym, 
from the Creek wero, Ihe people. and 
avon, name. Dickwm save this denotes 
the fact that people chose. what 6 cull 
themectves rather than relying on some 
urbtinary authority to decide for them 
Ife decided ti chcise cheornciet’ mm after 
rojecting several olher far-rongmeg 
pasitalthies  dnchynitivigy *jocuivin.- 
“urhanym.,” aod “hoilfrom,” The lut- 
tor. he anve, is eed asin, “Where dia 
wou fail from?” 


An Ecological Probe 
of Brazil's Jaguars 


Phe Partanal pophon ol rail bois 
been culled the Screnech of South 
Aunerica beens of tts ately 

wikilifc, Bot os tropical forests are 

cleared for pasture 


ihe amount of 


GEOGR 
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wildlife on South America’s largest 
ectland fos décremod 

Tis mest effectively save an nie. 
however, government official, sceon- 
tht, and ronchors must know the 
hrace: bow much fandon animal need 
to Tone, Whit it enta. Is social ofan 
ution. Supported by the svvemment 
of Brazal. with the Nutional Geograprh- 
i Secety and the New York #oclogi- 
cal Society providing additional tunds, 
Gauge Schaller, Hiward Guigley, 
wd Peter Criwshow have made the 
iri wich intemsive study of ihe eevbory 
of Puntonal jaguars, They found that 
TTT, Ta olen share territory. with one 
anuther, prefer dense fonest chose th 
rivers—unt sometimes loll carthe 

Hatutat desiracton and hunting 
may have redivced ‘the number of jie 
urs tro thoesend, mon area thesit-of 
Virginia, Quighey sive. As thelr pics 
wiped out when forcuts ore cleured, 
iri Poy ited On cutie, inciting 


suck momugers to hunt jaguars it 
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return. (Quigley save ranchers coral bir 
keeping calves away from the forests 
logue prefer— to “keep cattle fom 
becoming bot lunches for jaguars. 


Seeking the Residents 
of 97 Orchard Street 


"WES an ondary sia-sory budding, 
typical of ew York City's Lower 
Esat Side: The five upper floors 

eich had four tiny apartments. There 
Were Minimal amenities, ond residents 
crowded in, os many as [! te at apt 
ment, Bot to qullions of itinerant: 
whe poured into New York (faty 
between the Cril' War and the Yk. 
buildings like 97 Orchard Street he 
mire shepping-siiates to the American 
tircam. Germs, Ttalians, fret, Cin 
nese, free blacks, castern European 
Jows—all souglita better life aod tived, 
bt least termorarily. in tencments. 

Butt in 1463 ond inhabited until 

(ass Oo Orchard Strect paow home to 
the Lower Enst Sie Tenement Masec- 
tum. Five mtiseut is seckine hormerren- 
Wdenis of 97 Girehard, those who were 
what founder Ruth J. Abram cills “a 
piece of the jigsaw puucele tht devited 
this small commer of the Leite States.” 
The miéeur would like firmer resp 
dents, of their descendants, i) sond 1 
elinped, sel-addressedl cavelope. to 
the museum, 97 Qeehard Sircet, Mew 
York, SY [O00 They vill be aah te 
tell their stones to help re-crepte an 
sccurale plotute af Lonement life So 
far, sm hove been found. including 
Jimephine Baldizz) Exposito und Mags 
Mason (lehi, Mason moved into 97 
Orchard ut the age of eight on bis first 
full dav in the United States in 1921 





TAKE ice FRIENDS’TO NEW HEIGI iTS 
WITH NATIONAL GEOGRAPHIC! 


Share all the thrills and adventures of NATIONAL GEOGRAPHIC 
with your friends by giving gift memberships in the Socie cy — 
rifts of wonder that last, all year. To order memberships for 
family and friends, just mail your cheek with this form (or a 


copy of it) today! 
r . ty i 
Just “21 
National Geographic Society TD vestincs _ 


i: 
Worhington, 0.0. 206 U A lor 12 months 
i bapee-reprt ) Maiiamal i i : beginning January Toei 


| Send 4 12-month gift membership and magazine subscription to 
the person named below. Gift dues are enclosed. 


C) I'd like to join the National Geographic Society. My dues are 
enclosed 
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Plaving Board Games Bird Population Crash 
inthe Stone Age ona Shetland Island 
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Take a walk on NordicTrack and discover 
why it’s 8 ways better than a treadmill. 
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Lookin’ good. Keep it 
down by keeping it off. 


Often the best way to keep that blood pressure down is by keeping that 
weight off, And you're doing it. Congratulutions. Bet you feel wonderful. 
After all, you're in control and the easy part is taking your pills and 
cutting down on salt. 


50 tike a bow, you should feel great. You-sure look great. 


Treat Your 

HIGH BLOOD PRESSURE 

Treat yourself right. 

The National High Btood Preneurn Education Program: The Matioaal 


Heart, Lisng, and Blood leetitote; Methomal tectfietes of Health: Public 
Haalih Sevics: WS Department of Huatth and Human Sareices 





ONE 
The New England Collectors Society 
Presents [ts 
First Limited Edition 





Character 


Crystal Snow Globe 





Edition Limit: 9500 Collections 
Stars fora Star! Oscar winning Mickey 
in his famous rote as tne Sorcerer's Apprentice 
a dazzling star-filled giobe of genuine crystal 


Created by 


Reed & Barton Saberemathe 





| | ¥ Delightful, hand-painted ceramic 
iii ail figurine. Completely authentic. Full 
color! 


Genuine crystal globe. Hardwood base 
included. Serially numbered Certificate 
of Registration. 





he New England Collectors Society's 
First Limited Edition Disney Charac- 





a ets re ; ee Bi ; a 
ter Crystal Snow Globe with Mickey @ Just $19.50! ere 
Mouse is simply irresistible! A marvelous, en- oN 7; The New Bapland Colecon Society wares 


ch sbiect from a bygone era. A thought- 25 Saw MIE Rad, FO. Bou #4 | 
chanting art object from a bygone e Lou cpeabongn ew Hi . 
] 


ful gift. An authentic heirloom to save and | Seis tour i ks ey TH Wied Chia Bak Sasa Chance Dae 
Teasure, ; Sourw Chote, “Wichey Mocs * 

Mickey is hand-painted in rich colors and au- | 
thentic detail. Endlessly showered by a shiammer- | 
ing snowfall of twinkling stars! And the perfect [ qojqceeetoer _-_ se 
globe is pure crystal. Just dazzling! ts ss | 


Sree! ee) fl FR et ees 
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i age ey Te cared a ea bautetart vy 

Hardwood base and serially numbered Certifi- © = | 
cate of Registration included free. Don’t miss our : ; ! 
exclusive First Edition, the first issue in a col- ("= = fe ene ree 
lection subscribers will be offered later under (> ™ — 
no obligation. Your satisfaction is guaranteed. | ms — 
Order now' es aan. 

| The Mew Kngland Collectors Suciery ti at dimenan af Se ede artes togeeable dei tbo tou Poa dow? 
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The problem with most cars that seat six is, they look like cars that seat six. Not Mercury 
Sabie. Its shape makes promises. And its fuel-injected V-6 and four-wheel independent 
suspension are designed to keep them. Sable. Sure, it loves a crowd. It just loves a driver even 
more. For more information, visit your Lincoln-Mercury dealer or call 1-800-446-8888, 
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| The wind can be a 
most destructive 
force, When il 
blows unchecked, il 
strips away the 
precious topsoil we 
all depend on to 
survive. Ohne onmls 
has to remember the Dust Howl dows to 
know what con happen. 





We can slow the wind and save our land 
when we plant Conservation Trees. When 
punted in shelterbelts, Conservation 
frees con keep soll where it belongs, 
increasing crop yields and saving energy. 


Saving the soil concerns us all, whether we 
five in the country, or in towns or cities. 


Conservation Trees work on the farm and 
in the city. The shade they provide cools 
our homes, belping reduce bigh air 
conditioning bills. And when winter 
winds blow, trees shelter os, reducing our 
heating bills by as much as 1, 


Find out how Consenation Trees con 
help vou. For your free brochure, write: 
Conservation Trees, 

Che National Arbor Day Foundation, 
(OO Arbor Avenue, Nebraska City, 
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AST MONTH when we ran @ story on the Arren 
Valdez oil spill, Alaska’s tourism industr 
braced. for another damaging information 

spill. Masses of worldwide publicity after the spill 

last spring had caused Alaska tourist reservations 
for 1989 to tumble. 

Thousands of Alaskans who depend on tourism 
were going to be hurt, and the natural reaction for 
many was to lash out at the press, None of the 
tour-operator complaints to the Alaska Tourism 
Marketing Council blamed a basic problem —an 
appalling international peowraphic ignorance 

Despite Germany's high ranking in our Gallup 
Poll on geographic literacy, within. a few weeks of 
the spill tour agencies there reported cancellations 
of 50 percent of their Alaska bookings and had no 
new requests for trips. A croup handling Japa- 
nese tourists reported 1,300 cancellations, with a 
revenue loss of four million dollars. 

Alaska has twice the land area of East and 
West Germany and Japan put together, and more 
miles of coastline than our other 449 states com- 
bined. Relatively little was alfected. Yet even 
U. §: citizens who should have known better also 
panicked. One caller canceling a trip asked how 
far the oil had gone up Mount McKinley, Another 
wanted to know how badly hit was Forbanks— 
300 miles inland. A fishing resort in southeastern 
Alaska, 700 miles from the spill, reports losing 
two hundrect expected bookings. That's like can- 
celing a vacation to Yellowstone National Park 
because of the San Francisco earthquake. 

Governor Steve Cowper had. a letter from ¢ 
lady in Georgia who canceled a long-awaited first 
trip to Alaska because she couldn't bear to have 
her lifelong view of a beautiful place destroyed 

An advertising campaien largely funded by a 
four-million-dollar grant from Exxon reversed 
the losses. Except for Prince William Sound, 
Alaska enioved a record tourist season. 

Potential visitors this summer need not worry 
As bad os the spill was, the damage has been less 
than many predicted, and natural healing has 
been faster than expected. Like a lady who has 
been jiltecl, Alaska is as beautiful as ever but a lot 
wiser, and more than ever determined to protect 
one of her greatest assets—her natural beauty 
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WILDLIFE AS CANON SEES IT 





Chimpanzee 
Gens: Pan 
Species: troqodyptes 
Adilt etre: Heaght 


‘0-Shom 


Adult welgliis S0-50kq 

Habitat: [ropmce: forest: 
and. woodlands ol 
equatorial Adrica 


Surviving cum ber: 


Estimated ‘ai 150,000 


235 000 tn the wold 


Photographed by 


Coeza belei 


In the wild animal kingdom, it is the chimpanzee that can readily 
evoke our emotions. Through decades of study, we have learned 
much about chimpanzees’ social behavior, inteligence, and even 
their sensitivity. Only 50 years ago, there were several million chimps 
in Africa. Today, as few as 150,000 remain in seattered populations, 


mainly a result of habitat loss. To save endangered species, it 1s 





role of 


= 


essential to protect their habitats and understand the vita 


each species within the earth's 
ecosystems. Photography, both as 
a scientific research tool and asa 


means of communication, can help 





promote a greater awareness and i . 
understanding of the chimpanzee ecOsS 1 
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Canon 


and our entire wildlife hentage-. 
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Introducing the new Chrysler Imperial. [here 


vorld’s best engineering 
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S THE BROKEN HEART of Soviet 
(lentral Asia, GEoGrA rh 
Aston! Rater Willan S 
Eris (above, ot lett) and 

Detain Pree Press photographer 
Davin Tourmxrey look out on the 
deccnted remains of the Aral 
Sea. With them on tis shandonec 
boat 6 Oehetpubai [bragimeay 
one of thousands of Savwet fisher- 
men thrown out of work atter the 
once bountiital lake began to 
shrink. Though one of the centu- 
ry 5 Worst environmental disas- 
ters, te crisis had been kept 
under wraps by authorities who 
permitted virtually no journalists 





i Ths. ia ' a Ehime 


In the area. Then debate abo! 
Ine catastrophe intensified among 
Soviet journalists and environ: 
mentahsts. After months of nea 
tinon the GiockArHIC wits 
ranted atcess last September. [1 
Ihe spint of glasmess the Soviets 
ctl share them satellite immres 
[papes Bh 7) 

For Bill the subject fits a 
PrWwing Interest im large-scale 
environmental calamities, such us 
the destruction of Brazil's man 
forest (Letcember .YS8) and the 
dcecrihication of Afmca’s Sahel 
(August ORT), pst a few of his 


s6 articles for the mingaeine 


a ALTTHORITY Of sentlocy 
MUpPPing. Tine gooloeest 
H. Gary Geeene belned 
denen the Monterey Bay 
pray cre this issue. Then he con 
tinted tt consult with our stati 
even alter the October 17 Loma 
Pricta earthquake lett his sur- 
PONS in sham bles 
At his heme in the Santa Cruz 
Alountains, three miles from the 
enicenter of the 7.1 Rachter-scale 
judke, fe felt “as ia plane hal 
hit the house.” Thong they were 
wildly tetsed. Ciary ond hie wife 
escaped injury. AAC his office in 
Moss Landine Marine Laborato 
ries (below), 6 40-foot-lone 
crack in the floor exposed the 
underiving beach; the entire 
Suwildine most be demolished. ‘Yet 
between rebuuiding his howe and 
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Jiscovery of hollow tree viel 
few clues toase ote : es, but 
rich insights into cookie m: ins. 
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Butit ie net hallow 
ness, rather what fills 
hallos ness that helps a 
better understand elves 
and their wave, Conaides 
Keebler® Magic Middles” 
cookies, — ——— 
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with budge: Ti bite into 
a Magic Middles” j& to 
instantly understand 
the elHn metitality 
Elves believe that a 
cookies middle should 
do more than hold its 
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Magic Middles” hrime with rch, creamy fudge 
that sends shivere of delight through the 
rhictsd indulgent ‘ oobktie lover Aw one lux urinates 
int the hidginess ot thie cowie comburted hw 
the assurance that itis how tt cholester E nd 
saturated tat thoughts of hollowness are 
replaced hy Waves of sabstaction 

A tree ie filled with elves. A cools is 
Hlled with fudew. A etomach is Glled with 
Such is the 
rhs thon of lite when 
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